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FOREWORD

Classified matetral has ben removed in order to make the informat-n
rvailable on an unclassified, open publication basis, to any intereste
parties. The effort to declassify this report has been accomplished
specifically to 3uprfrt the Department of Defense Nuclear Test Personnel
Review (NTPR) Program. The objective is to facilifate studies of the low
levels of radiation received by some individuals during the atmospheric
nuclear test program by mdkin9 as much information as possible available to
all interested parties.

The material which has been deleted is either currently classified as

Restricted Data or Formerly Restricted Data under the provisions of the Atomic
Energy Act of 1954 (as amended), or is National Security Information, or has
been determined to be critical military information which could reveal system
or equipment vulnerabilities and is, therefore, not appropriate for open
publication.

The Defense Nuclear Agency (DNA) believes that though all classified
;a~erial his been deleted, the report accurately portrays the contents of the
originl. DNA also believes that the deleted material is of little or no
significance to studies into 0ie amounts, or types, of radiation received by
any individualr. during the atmospherit nuclear test program.
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I

A BSTRACT

The objectives of Pro'ect 2.8 were (1) to determine the residual

radiation patterns and the field decay rates resulting from low-yield

contaminating detonations, and (2) to determine the gamma dose rates

' a-id decay rates in and around the crater areas as soon after detonation

as possible.

Detailed ground surveys of the contaminated areas were conducted

in July 1962 at the Nevada Test Site (NTS) after the detonations of

Little Feller I, Little Feller II, Johnie Boy, and Small Boy. In ad-

dition to ground-survey operations, high-level dose~-rate recorders

were placed by helicopters in or near the crater produced by each shot,

and helicopter-to-ground instruments were used to measure dose rates in

ground zero areas.

Approximately three thousand film badges were installed at on-site

monitoring points for the four shots, and about four thousar . badges

were placed at off-site survey points to 300 miles for the Small Boy

A. shct.

The H+l-hcur gam dose-rate contours for the Little Feller I and

TI, Johnie Boy, and Snall Boy shots are besed on ground surveys that

were significantLy more deti.led than surveys at any previous ZuCear

*... tests.

-ield ganm dose-rate decays thro.h .- day .,,.ried considerat.

.om i. to point within individ.al ratterns. In ienerl, for the

5



above-grcund shots, there were differences between the decay rates near

5'rouznd zero and those uz'bser-ed in the .ownwind direction. in t-c ex .res-

- sion It - I1t', the average exponent in the upwind and crcsswind direc-

tions tended to be appreciably less than 1.2; for stations at si;nificant

downwind distances, the decay exponent tended to be near 1.2.

The maximum grcund zero dose rates based on teasurements extrapolated

to H+l hour ranged f:.om -,3C r/hr for the Little Feller shots to '8,CO

r/hr for Small Boy.

h ihe nercent of tota). activity deposited by Little Feller i, Little

Feller II, and SMll Boy within the 0.5 r/hr H+l-hour contour was 6.5 per-

cent, 6.6 percent, and 24 percent, respectively. The percent deposited

within the Johnie Boy 1 r/br H4 l-hour contour was 69 percent.
A .6
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PFIRA CE

- - This prooect was conducted with the assistance of a larg," numter of

iadividuals who worked long hours making radiological surveys over rough

terr in.

The ground radiological surveys made in Area 18 for Little Feller I

and II and Johnie Boy were conducted by personnel fromt the 'litary

District of Washington, D. C., under the direction of Captain Burton J.

Conway, U. S. Army Nuclear Defense Laboratory (USANDL), Edgewood Arsenal,

Maryland. The 50th Cheraical Platoon from Fort Ord, California, performed

- the on-site ground surveys at Small Boy, and the 22nd Chemical Company

from Fort McClellan, Alabama, commanded by Lt Richard D. 'vde, made off-

site ground surveys. Both groups were directed by Captain William G.

Powell, USANDL. Helicopter dose-rate measurements were performed by a

group of Chemical Corps officers furnished by Headqarters, Continental

Army° Co=%nd, Fort Monroe, Virginia, through arrangements :mde by the

Chief Chemical Officer and were supervised by Captain Alan A. Nord. All

the aforementioned offic-ers assisted in the planning of the experiments.

The four Marine Corns helicopters and crews were commanded by It

Cojonel H. L. McRay. These men were skilled pilots and contributed

,any suggestions helpful to successful helicopter operatlons.

7-8
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CHAPTER 1

INTRUCTION

1. 1 OBJECTIVES

The objectives of this project were: (1) to determine the resid-

ual radiation patterns and the field decay rates resulting from low-

yield contaminating detonations, and (2) to determine the gama dose

rates and decay rates in and around the crater areas as soon after

detonation as possible.

1.2 BOLCGROUND

Knowledge of the residual contamination from bursts of tactical

nuclear weapons on or near the surface is required to exploit more

effectively the offensive use of these weapons and to prepare the

necessary countermeasures for defense against them. The input infor-

mation now available for the current prediction systems is based on

limited data from a few test detonations.

The land surface shots for which close-in fallout contamination

intensities have been measured are: the surface shot of Operation

Jangle (1.2 kt); Coulomb C of Operation Plumbbob (500 tons); Fig of

Operation Ehdtack

The H+l-hour downwind dose-

rate contour distances for Jangle S, Coulomb C, and Fig are shown in

Figure 1.1 as corrected for a 15-knot mean wind speed. This correction



was made by assuming that downwind distance for a given contour varies

as the cube root of the wind speed (Reference 2).

. The ditenmination of the fallo'ut pattern resulting from the Jangle

surface shot was of necessity exploratory in nature and was also, in

many respects, a dry run for the subsequent underground shot. The fall-

out pattern that was developed was incomplete. The overall downwind

extent of the contours of importance in scaling or extrapolation to

higher yields was not determined. Therefore, the extent of contours

representing dose rates less than 35 r/hr at H+I hour is not known.

For Coulomb C, a one-point detonation, the 1, 10, and 100 r/hr con-

EN tours were relatively well defined (Reference 3). ThE i-r/hr contour

extended approximately 13,000 yards downwind. The mean wind speed for

the altitude interval of importance for this shot was estimated to be

8 knots.El The Shot Fig downwind fallout occurred over water. Hence, the

L equivalent gamma dose rates were inferred primarily from fallout collec-

tor data supplemented by monitor readings on a few barges (Reference 4).

The i-r/hr contour for this shot extended 750 yards downwind.

An analysis of Shot Fig results points out that the

extent of the 10 r/hr H+l-hour contour for a 20-ton weapon was shorter

by a factor of 5 than an admittedly large-range extrapolation from IM

23-200 (Reference 6) would indicate. However, this same analysis shcwed!

the extent of the higher level contours (100 r/hr or greater) to be

approximately as predicted.

- .16



The amount of fallout produced by detonation of fractional-kiloton

weapons at operational heights of burst has never been measured. At

Shot Fig, the scil at ground zero was saturated with salt water

and -as not typical of a true land-surface burst. Furthermore, the

detonation did not take place at the operational height of burst planned

for weapons.

'The efficient use of cratering detonations for peaceful as well as

military usage demands accurate knowledge of the degree to which the

radioactivity is scavenged and retained in the i-ediate vicinity of

the burst. Information about dose rates formed in and near the crater

by contaminating bursts was needed for the development of models to be

used in extrapolation to other yields. Ideally, a model attempts to

account for all fission products produced in the detonations. Thus, it

was essential to know the extent of the high dose-rate contours as well

as tle extent of the low dose-rate contours normally measured. An addi-

tional requirement for a knowledge of high dose-rate contours has been

established by designers of protective shelters for hardened sites.

Here, high dose-rate data are needed primarily to determine how soon

above-ground operations tan be res.zed near the site. In general, one

protective factors requl:red for shielding against initial radiation

were more than adequate for protection against fallout.

,i
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Attempts to measure dose rates in high dose-rete regions were made

at previous surface and near-surface bursts. However, it was not possi-

ble, except for low-yield tests, to obtain measurements at times less

than H+2 hours because of safety considerations.

At Shot Ess, Operation Teapot (Reference 8), and at Shots Lacrosse

and Mohawk, Operation Redwing (Reference 9), early measurements were

made in the crater area by lowering a cose-rate measuring instrument

from a helicopter hovering over the area while actual dose rates were

read on a meter inside the helicopter. These measurements were made

for bursts of widely different yields, depths of burial, and types of

soil.

$4.
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CEAPTER 2

PROCEDURE

This project participated in Shots Little Feller II, Johnie Boy,

Small Boy, and Little Feller I, as shown in Table 2.1.

TABLE 2.1 PROJECT 2.8 SHOT PARTICIPATION

Event Date Time

1962

Little Feller II 7 July 1200
Johnie Boy 11 July 0945
Small Boy i4 July 1130

Little Feller I 17 July 1000

2.1 OPERATIONS

The contaminated area produced by each event was thoroughly sur-

veyed by ground-survey parties and helicopter-to-ground units. In

addition, high-dose-rate recording instruments were placed in and near

the crater produced by each shot. Film badges were placed throughout

the regions of expected fallout.

2.1.1 Ground-Survey Station Layout. In order to accomplish the

detailed radiological )urveys required to meet the project objectives,

it was necessary to establish an array of points throughout the ex-

pected downwind region at which the radiation could be measured repeatedly.

20



Little Fellers I and I1, and Johnie Boy Ground-Survey

Stations. Events Little Fellers I and II and J-ohnie Boy were fired

near each other in Area 18 of the Nevada Test Site (NTS). An array

of close-in monitoring stations was established in such a manner that

a portion of the array used for the earlier Danny Boy event (March

1962) could be utilized. This station layout is shown in Figure 2.1

and extends for a distance of approximately 4 miles in a northerly

direction.

The mountainous terrain in Area 18 made cross-country travel

from one station to another impossible even with four-wheel-drive

vehicles. To overcome this difficulty, a network of roadways was

made by bulldozers. Trails were made as shown along the various

lines of stations. However, some of these trails were impassable by

vehicle because of the poor traction on the loose, sandy surfaces of

steep inclines. In general, the roads were laid out perpendicular

to the expected wind direction at shot time. This procedure could

be followed only within a few miles of ground zero. Approximately

95 miles of trails were made by bulldozer.

At greater distances, north of Pahute Mesa, it was necessary to

fit roads to the natural land contours because of the still more

rugged mountainous terrain. An inverted U-shaped array of stat iors

was therefore laid out to run north through Kawich Valley, west

through the Standard Mine Region into Gold Flats, and south thrci.h
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the Silent Canyon area, as shown in Figure 2.2. This route enabled

coverage north of the mountains to a distance of 30 miles downwind.

A line of cast-west stations was riaced across Kawich Valley between

the Quatzite Mountain Fange on the west and th_ Belted Range to the

east. At Gold Flat Well No. 1, stations were located in a general

easterly direction to Quartzite Mountain and then north along the

base of the mountain to the main stake line. During operations, an

additional line, 3 miles long, was ran cross-country in an easterly

direction from Station 00 at the mouth of Silent Canyon toward

Quartzite Mountain. Stations were pleced along all these routes at

intervals of 0.3 mile. Helicopter-survey stati.)ns located in these

mountains are d4 scussed in Section 2.1.2.

Points at which dose rates were to be measured were eatablished

along each of the roads shown in Figures 2.1 and 2.2, At each point,

a 2- by 2-inch stake was driven into the ground to extend 36 inches

abore th- surface. The distance between each stake in the station

layout shown in Figure 2.1 was measured by chain. Note that this

technique, when employed over hilly terrain, produced U.cations

which were not a given straight-line distance from each other.

Each line of stakes in the close-in array was designated by

letter or assigned a name, and the stakes were ntmbered consecutively

from one end of each line. All sides of each stake were marked for

Lase of identification. In addition, a 3-inch-wide, 18-inch-long

2)
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streamer 7-f colored fIc.rescent cloth was stapled to the tor 3f

stake. Four different colors were repeated throughout the array tc

ensure positive ident .f..ation of location 2?r survey parties. Approxi-

mately 2,030 stakes were used for these three arrays in Area 18. FiLm

badges were placed on each stake on D-1 day for the event to be studied.

'.Three types of badges were used because of a shortage of a single type.

For puarposes of cross-calibration, all three types were placed at many

locations throughout the area.

Field ogerations began on 28 June 1962 when thirty militar person-

nel from the Military District of Washington began marking the roads

described above. All road. were marked by the evening of 5 July 1962.

For Little Feller I., stakes were placed from 100 to 1,000 feet apart

on downwind roads at distances of 200, 400, 600, 900, 1,200, 1,500,

2,000, 2,500, 3,000, 4,00O, 5,000, 7,000, 9,000, O1,000, 13,000, and

16,000 feet from 3round zero. Three upwind radial roads at azimuths

to ground zero of 135, 180, and 260 degrees were staked at 100-foot

intervals to a distance of 2,000 feet from ground zero to enable

complete pattern coverage.

The station layout for Johnie Boy was located on the same site as

tnat for Little Feller II except that roads for stake lv".es were placed

at distances of 500, 1,000, 1,500, 2,250, 3,000, and 4,000 feet from

* - ground zero. In addition, a Danny Boy line that pa.ssed 250 feet ur-

wind of the Johnie Boy ground zero was utilized along the downwind

t)n
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Danny Boy radials at azimuths of 20, 28, 37, and 45 degrees to Thp Danny

Boy ground zero. Upwind radial lines were established at azimuths of

125, 154, 178, and 198 degrees to the Johnie Boy ground zero. The Little

Feller I station layout required that only a few new perpendicular

roads be cut at distances of 200, 400, 600, 900, 1,200, 1,500, 2,000,

2,500, 3,000, 3,500, 4,oOO, and 5,000 feet downwind of ground zero.

Beyond 5,0OO feet downwind of ground zero, the Johoie Boy and Little

Feller II networks were used. Upwind radial lines at azimuths of 125,

170, and 225 degrees were used to complete the pattern. As in the other

two events, adjacent stations were placed at increasing distances of

100 to 1,000 feet from ground zero.

-a Small Boy Ground-Survey Station. . The job of monitoring

to 300 miles from ground zero was divided into off-site and on-site

operations. A platoon from the 22nd Chemical Company of Foit McClellan,

Alabama, was given responsibility for off-site operations from 30 to

300 miles from ground zero The 50th Chemical Platoon from Fort Ord,

California, was given responsibility for on-site operations. The

Platoon from the 22nd Chemical Company spent approximately 60 days in

establishing monitoring locations in both regions.

North-south stake lines were placed east of ground zero at 1,00C-

foot intervals to 4,000 feet; a 2,000-foot intervals between 4,030 and
S

12,000 feet; and at 15, 18, 26, 34, and 46 thousand feet. In addition,

-2
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three rows of stakes were placed in both Indian Springs Valley and Three

Lakes Valley (sometimes designated as East IndianSprings Valley) at

distances of approximately 16 and 30 miles, respectively, from ground

zero. In each valley, stakes were placed 1,000 feet apart along the

road running through the center of the valley, and an additional row

was placed along each side of the valley. The stake rows were extended

as far north and as near the edge of the valley as four-wheel-drive

vehicles could be driven. Upwind of ground zero, radial rows of stakes

were placed at azimuths of 210, 240, 270, 300, and 330 degrees from

ground zero. The distance between stakes varied from 200 feet, close

to ground zero, to 1,000 feet at a distance of 10,000 feet from ground

zero. The station layout is shown in Figures 2.3 and 2.4. Some of

the close-in stake lines have been omitted from Figure 2.4.

In the area within about 9 miles east of ground zero (Figure 2.3),

1,044 stakes were placed on 55 miles of stake lines. The northern and

southern extents of stake lines P through G were dictated by the sandy

terrain, which made it difficult to drive on the northern portion of

these lines. Single-pass bulldozed roads along each of these stake im-

proved trafficability in some areas)but these deteriorated rapidly with

postshot traffic and sumer weather. Nine hundred and eighteen survey

stations were located in Indian Springs Valley and Three Lakes Valley

(East Indian Springs Valley) on 110 miles of roads. Forty-two stakes

were placed in four rows approximately east and west across the valley.
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Film badges were placed on all stakes except on lines A, C, D, F, L, N,

Q, U, and W. Three types of film badges were used, as described above for

Area 18 events.

Initially, a water-proof stencil card bearing an identification

number was stapled to each stake. Later, stakes had to be marked di-

rectly since some of the cards were blown off by the wind. Also, stakes

placed in the.loose sand at the north end of Indian Springs Valley were

blown down by high winds; and about 30 percent had to be replaced.

Spacing along all stake lines was determined by chaining. Project

2.9 stations were used for reference points wherever available and a

survey point was established near each-Project 2.9 station. The direc.

tion of the stake lines was determined by established roads or transit

sightings.

All stations within range of prompt nuclear or thermal effects

were in line of sight of ground zero. The majority of the stations

along stake lines K, I, and G were slightly depressed)and a few sta-

tions at the north end of the M road from M-1 through M-12 were

shielded by sand ravines. Monitoring stations were also established

beyond 30 miles from ground zero and extended to 300 miles in the ex-

pected downwind area. However, stakes were used only where fence

posts or other permanent markers were not present.

Off-site operations were defined as any operations east of the

Las Vegas Bombing Range to 300 air miles from ground zero and at an
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azimuth of 90 *30 degrees. The off-site preparations included:

1. Map reconnaissance of approximately 4,00 miles of roads in the

off-site area.

2. Initial ground reconnaissance.

3. Changes to original routes utilizing experience of first ground

reconnaissance.

4. Assignment of twelve team routes.

5. Personal reconnaissance by each team of their assigned road net

for geographic familiarization, determination of exact number of instru-

ments required, location of instruments, and the number of stakes needed.

The twelve teams were assigned as follows: one team was placed in

Richfield, Utah, to operate independently; two teams were based in St.

George, Utah; two teams in-Kanab, Utah; three teams in Cedar City,

Utah; and four teams were based in Mercury, Nevada, and scheduled to

move between Mercury and Caliente, Nevada, to cover the off-site area

from 25 to 100 air miles from Frenchman Lake.

The teams in St. George, Kanab, and Cedar City were controlled by

a supervisor in each city and by a roving field marshall based in Cedar

City. Overall off-site operations were directed cooperatively from

Camp Mercury with the United States Weather Bureau, United States Public

Health Service, and the University of California at Los Angeles (UCLA)

Laboratory of Nuclear Medicine and Radiation Biology. Figure 2.5 is a

map showing routes that were carefully reconnoitered and along which
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film badges were placed.

Film badges from Lexington Signal epot (LSD) were placed at 1,0CC-

foot intervals along line B, at 1/2-mile intervals along routes AD-AE,

AZ-AG, AD-AK, AK-AJ, AJ-AI, and AJ-At; at 1-mile intervals from AN to

Caliente and on all routes east of the AN-to-Calisnte road to include

the road along BG-BI-Karab-BW- 'J-BE-BB-ichfield. All fim badges east

of the EG-Richfield road net were at 2-mile intervals, as were the film

badges south of the Grand Canyon. This plan utilized approximately

2,500 film badges and is designated as Plan A (see Figure 2.5).

The possibility of meteorological conditions adverse to Plan A

necessitated development of a second plan (Plan B). Plan B extended

the northern boundary of the area of responsibility to a line from

ground zero in r. direccion 10 degrees west of magnetic north. This

line extended from ground zero through a point approximately 10 miles

west of Warm Springs, Nevada. Approxintely 1,200 film badges ob-

tained from Reynolds Electrical and vigineering Company (REECo) were

used for this extension. Plan B is also shown in Figure 2.5.

2.1.2 Helicopter-Survey Station Layout. Remote reading survey

meters were lowered to the ground from a helicopter to take radiation

measurements in areas where ground-survey parties could not enter be-

cause of the high radiation dose rates and inaccessible terrain.

Little Feller iI and Johnie Boy Helicopter Stations.

r 4- and D-3 days three rows of stations were established on the hit
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mesa north of Area 18 for Little Feller II (see Figure 2.2). Helicopter

pilots used magnetic bearings and attempted to match the terrain maps

scaled 1: 50,000 to position these stations. The stations in the first

row consisted of panels having characteristic shapes and color combi-

nations of fluorescent cloth. The stations in the second and third rows

were Roman numerals of a single-color fluorescent cloth; white in the

second row, and red in the third or northernmost row. Grid coordinates

for each of these stations are shown in Table 2.2.

To provide for a cross calibration between helicopter and vehicle-

mounted surveys and to obtain data from high-intensity areas, a system

of panels was established throughout the regions staked for ground-

survey parties. These panels were easily visible from the helicopter

altitudes. /

Small Boy Helicopter Stations. The locations at

vhich surveys from helicopters were taken were established by a system

of panels as described above for Little Fellers I and II and Johnie

Boy. Approximately 140 such panels were installed at the ground-survey

stations.

2.1.3 Radiological Surveys by Vehicle. The procedures followed

by the monitors in making radiological surveys were the same for each

of the four events. All monitoring was conducted by two-man teams in

four-wheel- drive vehicles.

In monitoring a particular on-site station, the vehicle was halted

from 30 to 50 feet from the station while the monitor walked to the
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station. The monitor, holding the dose-rate meter at a 3-foot height

in front of him, turned 360 degrees and recorded the highest reading ob-

tained. All personnel operating in the area were required to report

their locations and dosimeter readings every 15 minutes. The locations

of the 10 mr/hr, 100 mr/hr, 1 r/hr, and 10 r/hr readings were also re-

ported by radio to enable the preparation of a rough fallout pattern

that was used to ensure coverage of the entire pattern by survey parties.

Prior to the operation, each team was assigned a fixed number of

stake lines to monitor. This procedure, together with the shifting of

teams upon completion of assigned missions, enabled an early complete

survey of the area. For all events, with the exception of Little

Feller I, two complete surveys were made on D-day in addition to se-

lected station resurveys.

Little Feller II. The initial radiological survey

was started at H+12 mtnutes. At this time, four teams entered the area

to survey the ground zero radial lines and the lines within 400 feet

downwind of ground zero. All teams used the l0-r/hr lines as their turn,

around point. At H+28 minutes, additional teams were sent to survey the

stations located at greater distances downwind. By H+40 minutes all

fourteen of the survey teams were making their initial surveys of the

contaminated area. Following the first complete survey of the area,

spot resurveys were conducted at selected stations. A second complete

survey of the area was finished just prior to darkness.
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On D+I day a complete resurvey was made of the area.

On D+2, D+3, D+4, and D+9 days, resurveys of selected stations

were accomplished.

During the D+3-day resurvey, all film badges in the area were re-

covered.

Johnie Boy. The initial survey of the area was

started at H+15 minutes when four teams entered the area upwind of

ground zero. Additional teams were sent out at H+30 minutes and H+45

minutes to survey the close-in station array. Resurvey of this area

was conducted at H+6 hours; selected stations within the close-in

station array were resurveyed in order to obtain field decay data on

D+l, D+2, D+5, D+7, D+9, and D+1O days. High winds occurred on the

morning of the D+l-day survey. film badges were recovered on D+5 days.

At H+2 hours, three teams proceeded to Kawich Valley and to the,

Gold Flat-Silent Canyon area for a survey of the regions beyond the

mountains north of ground zero (see Figure 2.2). Dose-rate readings

were obtained at stations within this area from H+5 to H48 hours. A

resurvey of this area was conducted on D+l day. Rain was encountered

during these operations. Selected stations in the Gold Flat-Silent

Canyon area were remonitored on D+4 days, at which time the film tbaJI:-.:

were recovered.

A survey of all roads to the northwest of the close-in staticr.-

array was conducted on D+l day. The first complete survey of the r:
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.i.cinit the mounta ins was also ,ade at -his time. Tne hh

dose rates existing along these icads prevented access to this area c.n

0 -day. In other parts of this area, access was impossible be use of

"the absence of roads ir the mountainous terrain.

2'.' Little Feller I. The only survey conducted on D-day

was started at H+3 hours. The delay in starting the survey was due to

troop operations in the area following the shot. A complete survey to

".e l -r/hr line was delayed until D+l day because the monitors used

-s were the same as those used for Little Feller II and Johnie Boy, and

they were approaching their maximum limits of radiation exposure.

On D+2, D+3, and D+4 days, resurveys of selected stations were

accomplished to obtain decay data. Fili badges in the ares were re -

covered on Z-:3 days.

Small Boy. On D-day the initial on-site radiological

survey was started at approximately H+I hour in the Frenchman Flat area.

The delay was due to the slow-moving fallout cloud and the uncertainty

as to the existence of high-explosive hazards in the area. Teams were

dispatched and a survey was completed of all stake lines to the lO-r/hr

contour. A second survey obtained two or three readings between 1 and

iC r/hr on every other stake line downwind. A third survey was started

-and about 90 percent completed before reentry was stopped because of

ipending darkness. The last survey was devoted to locating the 12

tose-rate contour and to obtaining as many readings on each stake ine
-..
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as possible within the time available and without exceeding the 1,500-mr

dose established for D-day operations.

On D+l day, all stakes in the Frenchman Flat area, where the dose

rate was less than 10 r/hr, were monitored. In Indian Springs Valley,

only the E-line was read because of administrative difficulties that

prevented one teani from reaching the contaminated portion of their stake

line. Resurveys were made on each succeeding day until D+6 days. On

D+5 and D+6 days an effort was made to determine dose rates at stations

where stakes were missing.

Off-site surveys were not begun until cloud tracking reports in-

dicated those regions of the off-site station array to be surveyed.

These reports, combined with meteorological data, signified that the

roads indicated for D+1 day, shown in Figure 2.6, be monitored. Results

of monitoring runs over the entire area showed that gama dose rates

3 feet above the ground were very low; efforts were then made to

measure beta radiation approximately 2 inches above the surface of the

ground. On D+2 days, all locations at which UCLA had placed stations

on U. S. Army Nuclear Defense Laboratory (USANDL) routes were surveyed

for gamma and beta radiation. These locations are noted in the data in

Appendix E. Survefs continued for as long as D+6 days.

On D+4 days, radiation detected by Project 62.80 aerial survey was

reported in the vicinity east of Provo, Utah, and in southeastern

Wyoming. Four teams were dispatched to conduct surveys along roads in
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this region. Their routes are also shown in Figure 2.6. Most of this

area was beyond a distance of 300 miles from ground zero and was not

originally included in the planned off-site surveys. Therefore, back-

ground dose rates were not measured on most of the routes. Eberline

E500B instruments, furnished by UCLA, were used for radiation measure-

ments in this area.

2.1.4 Radiation Measurements from Helicopter.

Little Feller II. Project 2.8 aerial operations in

Little Feller II involved three types of missions: (1) placing high

dose-rate recording instruments in and near ground zero in order to

determine dose rates and decay rates, -(2) lowering a radiation-detecting

probe (the dropping probe ) from helicopters to determine dose rates in

regions where dose rates exceeded 10 r/hr on the ground, and (3) landing

a helicopter in areas geographically inaccessible from the ground in

order to measure dose rate by conventional techniques for radiological

surveys.

At H+13 minutes one helicopter flew over ground zero to determine

the dose rate at an altitude of 1,000 feet; a second helicopter flew

safety rescue. Since the radiation field was below the preestablished

limiting dose rate of 10 r/hr, a third helicopter was cleared to hover

over the crater while a high dose-rate recording instrument was lowered

by rope to a position in or near the crater. The instrament was posi-

tioned approximately 35 feet to the southeast of ground zero but was

turned over by the momentum of the rope release. A second identical
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instrument package was placed approximately 30 feet to the northwest

of ground zero at H+50 minutes.

Beginning at H+29 minutes, dropping probe missions were flown by

two helicopters over ground zero and the close-in station array. A

number of panels were surveyed but some trouble was experienced; one

probe lost its ion chamber, and batteries on the second probe were

shaken loose.

When the dose rate inside the helicopters did not exceed 1 r/hr,

the craft were permitted to land. At approximately H+4 hours, and

again on D+l day, one helicopter landed near each of the panels on the

high mesa north of Area 18, where monitors dismounted and determined

the dose rate with Victoreen Radectors.

Johnie Bdy. Helicopter missions for Johnie Boy

had the same objectives as those described above for Little Feller II.

At H+13 minutes, one helicopter flying toward ground zero at an

altitude of 1,000 feet determined that the l0-r/hr line at this alti-

tude extended 300 yards south of ground zero. After repeated determi-

nations, the position of the 10-r/hr line at the helicopter altitude

allowed the instrument package to be deposited at H+92 minutes.

Considerable trouble was encountered in attempting to place this

package in an upright position on the steep sides of the crater.

After four attempts, the instrument was left overturned in the cra-ter.

At H+1-3/4 hours, the second instrument package was placed approxim-'.

30.feet from the northeast lip of the crater.
3
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The helicopters were used for dropping-probe surveys at helicopter

downwind ground stations throughout D-day, but under the established

criterion of 10 r/hr at the helicopter position, the crater was too

hot for such surveys on D-day.

Beginning at H+1-3/4 hours, one helicopter landed near each of

the panels on the high mesa north of Area 18. Monitors dismounted and

determined the dose rate with Victoreen Radectors. Helicopters were

not permitted to land when the dose rate inside the craft exceeded

1 r/hr. Measurements were not permitted at stations located on the

mesa after D-day because of the potential risk to the helicopter

crews when operating in such inaccessible regions.

Helicopters were not used for Johnie Boy ground zero surveys be-

tween D+1 and D+5 days because of" troop exercises in Area 18; the

necessity of preparing for Small Boy Plan B (meteorological conditions,

Section 2.1.1); and later, because Small Boy data measurements by

helicopter were given priority over measurements from all other shots.

Helicopter ground zero measurements were begun for Johnie Boy on

D+5 days and continued through D+8 days.

Small BoY. Helicopter operations for Small Boy were

of the same type as those described above for Little Feller II and

Johnie Boy. Beginning at H+-1/3 hours, dropping-probe missions were

flown intermittently by two aircraft throughout the day. As at

previous tests, helicopters hovered at altitudes of 400 to 700 feet

while the tripod was lowered to the ground; thus, the ion chamber was
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3 feet above the ground.

The first of four instrument packages was placed near the crater

at H+3-1/3 hours. In placing the third package in the crater, one of

the previously-placed instruments was overturned and could not be
/

righted.

Dropping-probe missions were flown daily on D+1, D+2, D+3, D+4,

and D+5 days to determine dose rates near ground zero as well as high

dose rates at panel locations.

Little Feller I. Helicopter operations were very

limited for this event because of the troop exercise. At H+I-I/2

hours an instrument was placed near the crater in the manner described

above for previous events. Aerial survey dropping-probe missions were

conducted over the ground zero area, four times on D-day, and were re-

peated on D+1 and D+2 days.

2.2 INSTRtI4ENTS

2.2.1 Ground Monitoring Team Instruments. Radiological surveys

were accomplished by using three basic instruments; the AN/PrP-39A,

the AN/PDR-27J, and the Jordan Radector. These three types were used

because of difficulty in procuring a sufficient number of any one

type. A fourth instrument, the Eberline E-500B geiger counter, was

used on the D+4- day survey in northern Utah.

The AN/PDR-39A is an ion-chamber instrument with five linear dose-

rate ranges: 0 to 5 mr/hr, 0 to 50 mr/hr, 0 to 500 mr/hr, 0 to 5,000
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mr/hr, and 0 to 50,000 mr/hr. Thirty-four of these instruments were

used by this project. Twenty of these instraments were AN/PDR-39A

model instruments originally procured for Operation Danny Boy. The

AN/PVR-39A instruments performed very well during the operation. Only

three instruments developed defects that required repair.

The AN/PDR-27J is the standard military low-range beta-gamma

survey meter. This instrument has four linear dose-rate ranges: 0 to

0.5 mr/hr, 0 to ; mr/hr, 0 to 50 mr/hr, and 0 to 500 mr/hr. A beta

window is available for use on the two lower ranges. The J-model

AN/PDR-27 has several features that make it particularly suitable

for field operations. One outstanding feature is its calibration

stability. Repeated and exhaustive tests prior to the use of the

instruments proved that the battery pack consisting of six D-cells

could be changed without affecting the accuracy of the instrument.

The transistorized power supply of this instrument requires a 6-volt

input which is obtained from the 9-volt battery pack and regulated

by Zener diodes. This feature was particularly valuable during this

operation since it negated the requirement for exchange of instruments

with teams operating as far as 600 road miles from the test site.

The Jordan Radector uses a miniature Neher-White ion chamber.

The instrument weighs 3-1/2 pounds and has an accuracy of *15 per-

cent within a temperature range from -lOOF to 150 0 F. Its gamma

energy response is from 80 keV to 1.2 MeV. The instrument is powered
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by mercury cell batteries and contains an tnternal Sr ° source for

calibration. The scales are logarithmic with two ranges; two types

were used. The 5B series has ranges of 0 to 50 mr/hr and 0 to 50

r/hr t4hile the 500B series has ranges of 0 to 500 mr/hr and 0 to 500

r r. Only one instrjment became defective during the operation.

-The Eberline Instrunrnt Corporation E-500B transistorized portable

surley meter uses two halogen-quenched (24-tubes. One small-volume

detector tube is located inside the instrument case and is used only

on the 0 to 2,000 mr/hr gamm range. The other detector tube is

mounted in an ecternal probe and is used for four ranges: 0 to 0.2

mr/hr, 0 to 2 mr/hr, 0 to 20 mr/hr and 0 to 200 mr/hr. Discrimination

between beta and gama is made by means of a rotary beta shield on

the prone. All scales are linear. Standard D cells or Mallory

F-4-42 Mercury cells may be used to poier the instrument. These instru-

rrents were borTowed from UCLA for the D+4-dey surve-y in northern Utah.

The A.N/PDR-39A ion-chamber instrument was used for Small Boy

siu-veys by teams operating from ground zero to 30 miles downwind. The

A./PI-27J instruments were used by teams operating from 9 to 300

miles downwinc. This afforded same cross comparison of readings.

The Jordan Radectors were used exclusively in Area 18 for Little

Teller and Johnie Boy Shots. The AM/PDR-39A instrizents were used on

" limited basis on Little Feller II,along with the Jordan instruments.

The Jordan AG 5OB series meter was also selected by the Radiological
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Safety Division of FEECo as a primary survey meter. The selection of

this instrument for use by Project 2.8 therefore minimized the variety

of instruments used by all agencies. Personnel using the Padector in

the field preferred it to the AN/PMR-39A because of its lighter weight

and because it w4's much easier to handle and use while wearing the

gloves required with full radiation safety clothing.

2.2.2 Helicopter-Survey Team Instruments. The helicopter survey

parties used a dropping-probe instrument to measure field gamma dose

rates at particular points on the ground where contamination levels

were to high for ground monitors to enter. While the helicopter

hovered, a small boom and winch in the helicopter was used to raise

and lower an ionization chamber to a position above the ground. The

ionization chamber of a Jordan meter (Model AGB-10KG-SR) was shock

mounted on an aluminum tripod that .positioned the chamber exactly

3 feet from the ground when the tripod was standing upright. A cable

extended from the ionization chamber to the meter inside the helicopter

to permit the reading and recording of the ground dose rates in the

aircraft. In this manner, surveys could be made from altitudes as

high as 1,000 feet. A 28-volt, 20-ampere, direct-current power

supply from the helicopter was required to operate the winch. A de-

tailed description of the aerial survey instrument is given in Reference

10.

While the dropping probe meter was being used to measure dose rates

on the ground, gamma dose rates inside the helicopter were monitored
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with a U. S. Army Tactical Radiac Rate Meter, IM-l74. The range of

this instrument is 0.1 r/hr to 500 r/hr.

2.2.3 High Dose-Rate Radiation Recording Instruments. Three

high-level dose-rate recorders, designated as the General Electric

Model 703, were furnished by the General Electric Defense Systems

Department, Syracuse, New York. They were capable of measuring gamma

dose rates from 10 to 20,000 r/hr. Each device utilized a single-

growth cadmium sulfide crystal coupled through a transistorized ampli-

fier to a Rustrak chart recorder. A thermocouple connected to a

second recorder with a range of 20OF measured the ambient temperature

inside the instrument housing. Each instrument was powered for 10

days of continuous operation by dry cell batteries. All instrumen-

tation was housed inside an air-tight steel cylinder, approximately

2 feet high and 1-1/2 feet in diameter, which was mounted inside a

four-sided pyramidal frame. The total height of the instrument and

also the width of the base was approximately 4 feet and was designed

to be lowered into the crater by helicopter. The data were to be o:-

tamned by recovering the instrument, removing the recorder paper, and

comparing the recording with calibration charts.

The Eberline Model HILEM 2R dose-rate recorder was composed o:

Eberline Model HIL34-1 dose-rate meter with a maximum range of 1, ",

r,/hr connected to a wet-or-dry-cell-powered chart recorder. The

assembly was intended to be used to record high dose rates in a'd --r
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the crater following the Little Feller I, Johnie Boy,and Small Boy

events. For Small Boy, the instrument with batteries and recorder

was packed in a 5-gallon drum with plastic foam ounhions to prevent

damage from a possible rough landing when the package was lowered from

a helicopter. For Little Feller II and Johnie Boy it was not possible

to pack the instrument in a drum as described above. However, a cross

made of 6-foot lengths of angle iron was bolted to the bottom of each

instrument package.

At Small Boy,,Atwo gamma-intensity-time recorders (GITR) from

Project 2.11 were placed in or near the crater. These latter instraments

are described in the Project 2.11 report (Reference 11).'

All instruments also carried packets of film badges.

2.2.4. Film Badge Measurements. Film badges were placed on each

survey stake to determine the total dose at that location during a 3-to-

4-day period following each shot. Three types of film badges were em-

ployed in this series of tests: the standard military film holders

FSN 666-K53-1760; the National Bureau of Standards (NBS) film holder;

and Type 556 DuPont dosimeter film packets.

The standard military film holder consisted of a Tenite II plastic

film holder, 1/8-inch thick, with an open area to act as a beta window,

and three ganmm filters to discriminate between energies of less than

100 keV, 100 to 200 keV, and greater than 200 keV. The emulsions used

were DuPont 555 and 1,290 to provide a dose range of 0.02 to 3,000 r.
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The lowest readable gamma dQses or these films are as follows: less

than 100 keV, 2 mr; 100 to 200 keV, 10 mr; above 200 keV, 20 mr. This

film holder is frequently referred to as the LSD-type holder.

The NBS holder consisted of a bakelite container with a thickness

of 8.25 mm, which was covered with a layer of tin 1.07 mm thick, and a

layer of lead, 0.30 mm thick. A lead strip, 0.75 mm thick, was wrapped

around the outer edge of the seam of the container. Inside the con-

tainer were two dental-size film packets; each packet contained three

emulsions with ranges of 0.1 r to 10 r, 10 to 35 r, and 35 to 2,500 r.

The entire film container was placed in a plastic cigarette case for

protection in the field. The NBS film holder cuts out all gamma

energies belo 115 keV but it is-considered accurate to within +k0

percent in the energy range from 115 keV to 10 MeV (Reference 12).

Film for the NBS holders and developing facilities were furnished by

the U. S. Army Electronics Research and Development Laboratories

(EUMRE), Fort Monmouth, New Jersey.

The Type 556 DuPont dosimeter film packet consisted of a DuPont

508 and a DuPont 834 film with a 0.028-inch thick lead strip, 1/2-inch

wide, attached front and back to one edge of the film wrapper. The

Type 556 film packet also included a sealed plastic wrapper. This

film packet was identical to the film packet currently used at NTS

for personnel dosimetry and was obtained from REECo at NTS.

The NBS and LSD film holders were placed in small polyethylene
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plastic bags to prevent contaminatit of the holder.

Originally Project 2.8 intended to use LSD film holders on all

survey stakes for all four operations, and to use NBS and DuPont Type

556 packets on selected stakes in order to obtain comparative readings.

This plan was followed for Small Boy but, because of the compression

of the shot schedule and because a sufficient number of LSD film

holLders were not available for simultaneous instrumentation of all

sites, the Type 556 packets were used to instrument each stake in the

array for the other events. The LSD and NBS holders were used on

selected stakes for the Little Feller II event.

2.2.5 Instrument Calibration. All instruments used by ground

survey teams were calibrated on a FEECo Radiation-Safety calibration

range. Details of the calibration procedures are given in Appendix A.

ine AN/PER-39A instruments were calibrated on 29 June, 12 July, and

23 July, 1962. The AN/PDF-27J instruments were calibrated on 8, 10,

and 20 July, 1962,and the Jordan Radectors, on 6, 9, 13, 16, and 23

July, 1962. All instruments were operationally checked daily.

The Jordan dropping probe-survey meters were checked on the REECo

UhIM-l range and calibrated on the Signal Corps range with a 96-curie

, Co 0 source. Calibrations were made on 6, 10, and 19 July, 1962. The

probes were calibrated in a vertical position as used in the field

and were positioned so that the range calibration lines coincided with

the diameter of the probe chamber. Calibration graphs were drawn and
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S from these, tables were prepared.

The 'terline instrments, which were placed near or ifn Phe "'arL >.S

craters, were cilibrated by a representative from E-berline Instrurner-

Company. The Edgerton, Germeshausen, and Grier calibration range 4n

'Las Vegas was used to obtain high dose rates.

The General Electric instruments, which were placed in high lose-

rate areas, were calibrated by General Electric before shipment -o

.TS. These instr.ments were checked by a representative from General

Electric just before they were used.
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TABU 2.2 GRID COORDINATES OF JOENIE BOY AND LITTLE FELLER Ii 3ROLN,
STATIONS REACHED BY HELICOPTER

- '. The coordinates in terms of the Army Map Service (AMS) grid. The AMS maps
used are the 1:50,000 scale, Sheet 2758-II1, Timber Mountain, and Sheet
2758-ri, Silent Canyon

Station Coordinates
East North

A-i 5,639 41,130
A-2 5,627 41,143
A-3 5,612 41,153
A-4 5,598 41,175
A-5 5,587 41,176
A-6 5,575 41,165

* A-7 5,567 41,180
A-8 5,554 41,174
A-9 5,534 41,172
A-jO 5,519 41,178
A-Il 5,503 41,183

@

.-- I 5,654 41,186
- . II 5,638 41,186

SII 5,624 41,188
IV 5,607 41,196
V 5,592 4,-92
VI 5,578 41,198
VII 5,565 41,198
VIII 5,547 1,2C3
IX 5,525 41,210
X 5,507 41,222

I- 5,497 41,275
.I-2 5,515 41,275
<-1-2 5,525 41,282
IV-2 5,536 41,272
V-2 , 4i,267
VTr-2 5,571 41,268
V-2 5,590 41,277
7,11-2 5,609 41,260
1X-2 5,627 41,239
X-2 5,643 41,235
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CATE 3

3.1 LITTLE FELLER II

Little Feller II was detonated in Area 18 of NTS at 1200 hours PDT,

- 7 July 1962 The weapon was sus-

... pended between two posts with its center of gravity 3 feet above the

ground surface. The elevation of surface zero was 5,129 feet. Air

temperature at the surface was 35.5 0 C, and the relative humidity was too

low to measure. The upper wind data are shown in Table 3.1. The Little

Feller II cloud at H±30 seconds is shown in Figure 3.1. The cloud top

reached a height of approximately 11,000 feet MSL (Reference 13).

AN '" TABLE 3.1 LI=T FELLER II UPPER WIND DATA

Observations Made at Forward Control Point, Area 18, at 1200 hours (PET),
7 July 1962

Height Direction Speed Height Direction Speed
'Vt(MEL) (MSL)

- feet degrees knots feet degrees knots

Surface 171 7 12,000 120 13
6,000 190 i 13,000 110 19
7,000 180 17 14,000 100 1.
8,000 180 13 15,000 90 9

9,0 coo 1800 16,000 140
10,000 180 i0 17,000 200
11,000 14o 7 1S,000 200

3.1.1 Field Decay Rates. ":e radiological survey of the Little

Feller II on-site station array w'as begun 1/2 hour after the detonr.t

- :
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Most of the stations were monitored by H+2 hours. Some of the close-in

stations and those near the hot line were not monitored until later

because of radiological safety requirements. Resurveys were made on

D-day and at selected stations during the next several days. All sur-

vey data are tabulated in Appendix B. The corresponding station

locations are shown on the station layout in Figures 2.1 and 2.2.

.- To determine the apparent field decay rate, dose-rate measurements

versus time after shot were plotted on logarithmic paper for each

station for which a reading was available by H+2 hours and for which the

estimated H+l-hour dose-rate value was greater than 10 mr/hr. Typical

curves are precented in Figures 3.2 and 3.3. The data plotted ia

Figure 3.2 are for stations within 1,500 feet of ground zero; those in

Figure 3.3 are for downwind stations at distances greater than 1,500 feet.

It can be seen that, for times earlier than approximately 26 hours, the

curves for the close-in stations are less steep than those for the more

distant stations. The average of the slopes for stations along various

survey lines for times earlier than 26 hours are listed in Table 3.2.

The stations beyond the 2F line have significantly higher slopes than

the closer stations. The average slope for all stations to and in-

cluding the 2F line is -0.91; for the more distant stations the average

slope is -1.25.

The H1l-hour dose rates for all stations having initial field

readings prior to H+1 hour were read directly from the individual decay

plota. In certain other cases where the first reading was taken as
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TABLE 3.2 AVLAGE DECAY SLOFES ALONG STAT1ON LLIYS

For times earlier "han 26 -oars.

Station Number of Average Station Number of Average
Line Stations Slope Line Stations Slope

Plotted Plotted

Bouton 15 -0.98 2H 5 -1.33
Powell 16 -0.92 2J 4 -1.32
Foxhole 7 -0.92 2K 6 -1.10
Hardin 6 -1.07 2L 6 -1.ZO

A 2 -0.90 2M 4 -1.36
2B 11 -0.83 2N 5 -1.36
2C i4 -0.91 ZP 2 -1.21
2D 9 -o.86 2Q 7 -1.34
2E 7 -0.99 2R 3 -1.13
2F 9 -0.75 2S 4 -1.05
2G 7 -1.28 Brill 6 -1.21

early as approximately H+l-1/2 hours, and where sooth decay curves were

available, the individual curves were extrapolated to H+l hour. For the

remaining stations, a decay exponent of -0.91 or -1.25, depending upon

the station location, was used in the expression

-t  lt (3.",

:n general, the earliest available survey reading was used for the cal-

culation. The calculated H+-hour values are included in the table in

Appendix B.

Field decay data during the first 20 minutes after the detonation

were obtained by BEB0o frm several remote monitoring stations connected

wby -ire to a central readout position. AL these stations were upwind

Or crosswind of ground zero at distances from 200 to 3,00 feet. The
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locations are shown in Figure 3.4. These data were furnished to
Project 2.B and are presented in Figures 3. and over1 .56 anThe oeall

slopes of these decay cur-es are appreciably steeper for this !arly

.eriod than are the slopes of the decay curves based on moni*or

readings for later times. Radiation from the cloud probably contri-

buted to the dose rates recorded during the first few minutes.

3.1.2 Fallout Patterns. The H+l-hour dose-rate contours for

Little Feller II are presented in Figures 3.7 and 3.8. The contours

shown in Figure 3.7 are based on corrected ground-survey readings at

approximately 360 stations extending 16,000 feet downwind. Broken lines

have been used in areas where there we-re insufficient data to properly

locate the position of the contour. The distant portion of the pattern

shown in Figure 3.8 is based upon readings obtained by helicopter-

transported personnel at Stations Al to A6 and I to VII. No reading was

available for Staflon A3, however, and the positioning of the dashed

ortto- of the 0.0l-r/hr contour to the west of A3 is uncertain.

i... D+17-day contours in mil-liroentgens per hour are shown in

Figure 3.9. These contours are based on readings taken 19 and 22 Octo-

-'" ber 1962 and no decay corrections are needed.

3.1.3 Ground Zero Area Dose Rates. The appar .erage crater

radius for Little Feller II was 3.1 meters and tht h .0 mater

'Reference 14).

* . Dose-rate measurements wcre made in and near the c., er by an

H.hEM-2R dos-rate recorder, by dropping probes, and by ground surveys.
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A second H=hld-2R did not operate, The data obtained are listed in

Table 3.3.

TA=Z 3.3 GROUND Z=O A32A DOSE RATES FR LITTLE FELLER II

Location of Time After Dose Rate Dose Rate Type of
Instrument Detonation Reading Extrapolated Instrument

to H+l Hour

hours chr r/hr

30 ft NW of GZ 1.0 300 300 HTflEM-2P Recorder
Center of Crater 1.3 3,500 4,8oo Dropping Probe
25 ft NE of GZ 4.7 60 260 Dropping Probe
25 ft W of GZ 4.7 100 "-0 Dropping Probe
20 ft SW of GZ 4.8 94 420 Dropping Probe
Vicinity of Crater 21.3 6.9 92 Dropping Probe
Center of Crater 285.7 1.0 - Dropping Probe
Center of Crater 456 1.5 - Ground Survey
20 ft N of Crater 456 0.3 - Ground Survey
20 ft E of Crater 456 1.0 - Ground Survey
20 ft S of Crater 456 0.12 - Ground Survey
20 ft W of Crater 456 0.4 - Ground Survey

The dose-rate recorder was placed about 30 feet northwest of the

crater at H+50 minutes and was recovered on D+9 days. The dose rates de-

creased to the threshold value of the instrument, about 1 r/hr, after

H60 hours. The recorder data were corrected for chart speed and dose-

rate calibrations and are presented in Figure 3.10. The average decay

slope of the curve from 1 hour to 20 hours is less than 1 and is con-

sistent with decay exponents calculated from the close-in, ground-survey

data. The H+l-hour dose rate indicated by this instrnnent is -00 rhr.

The early dropping-probe data were corrected by calibration c'rve3

and converted to H+1 hour by the decay curve in Figure 3.10. Approxmate

.4o
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locations of these dose rates are shown in Figure 3.11, together with

the location of the lO0-r/hr contour at H+I hour in the vicinity of

ground zero.

3.1.4 Total Dose Contours. The film badges that were placed at

the Little Feller II ground-survey stations prior to shot were recovered

on D+3 days and forwarded to the appropriate agency for processing.

There were two types of films used at most stations. One type was fur-

nished and processed by =JRDJ and the other by REECo. In addition, a

few film badges obtained from LSD were used. These film badges are

described in Section 2.2.4.

The ganm dose data supplied by REECo were generally lower than

those supplied by ELEP and LSD. The REECo values were low by a greater

percentage at high doses than at low doses and some of the REECo data/

were obviously inconsistent at gam dose values greater than 100 to

200 r. The REECo film began to saturate at a dose something less than

1,000 r. In addition, there was evidence that some misinterpretations

were made in reading the film for high doses because of solart.atc: c

the low-range fili in the film pack.

The ELRDL and REECo film data were compared for 107 stations having

an indicated gana dose below 200 r. The mean ratio of ELRDL to REECo

values was 1.41)with a standard deviation of 0.02. The LSD values were

generally higher than either of the others at the high and low ranges.

In the 25 cases where valid comparisons of the LSD and ELEM data could

be made, the average value of the ratio of LSD to ELRDL reading was 1.3.
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The total-dose contours presented in Figure 3.12 were constructed

primarilyr on the basis of the ELRIL film data. In a few instances where

gaps existed at doses less than 200 r, REECo values were multiplied by

1.4 and used for locating the position of the contours. Approximately

275 ELEIvalues and 20 REECo values were used in constructing the total-

dose contours. These film data are presented in Appendix B. For

stations shown in Figure 2.1 it may be noted-that the high total-dose

contours around ground zero are relatively larger and more nearly cir-

cular than are the dose-rate contours shown in Figure 3.7. This was to

be expected since the films at the close-in stations were exposed to

both initial and residual radiation.

3.2 JOHNIE BOY

The Johnie Boy shot was fired in Area 18 of NTS at 0945 PDT,

11 July 1962, and produced a yield of 0.5 -0.2 kt. The weapon was

buried with its c nter of gravity 23 inches below the ground surface.

The elevation of surface zero was 5,153 feet. Air temperature at the

surface was 24.3 C and the relative humidity was 12 percent. The

upper wind data are shown in Table 3.4. The Johnie Boy cloud at

H+25 seconds is shown in Figure 3.13. The cloud top reached a heigihn

of 17,000 feet MSL (Reference 13).
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TABLE 3.4 JONE BOY UPIFER WMND DATA

Observations made at Forward Control Point, Area 18, at 0945 hours (FDT),

11 July 1962

-..

.' Height Direction Speed Height Direction Speed
(XSL) (MSL)

feet degrees knots feet degrees knots

Surface 195 7 13,000 190 17
6, 00o 170 7 14,000 200 21
7,000 16o 7 15,000 200 22

*- 8,000 150 2i 16,ooo 200 22
9,00 16o 16 17,000 200 27

10,000 170 15 18,000 200 27
11,000 80 12 19,000 210 26
12,000 180 15 20,000 200 23

3.2.1 Field Decay Rates. The Johnie Boy detonation was followed by

ccnprehenslve radiological surveys of the on-site and off-site areas.

The survey station locations are shown in Figures 2.1 and 2.2. All sur-

vey data are reported in Appendix C for station locations presented

in Figures 2.1 and 2.2. Although the surveys were begun within H+/2

hour, many stations were not monitored until several hours had elapsed

and some were not monitored for several days. An analysis of field ga

decay rates was required in order that Htl-hour values could be calcu-

lated.

Of the data available, that useful for decay purposes is limited to

the on-site area. Figures 3.14 and 3.15 typify the information recorded

from many selected points on the station network. It is evident that the

decay relationship , expressed in Equation 3.1 , 'ith a constant decay

6 0
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exponent is not a valid representation of the field decay for the time

interval from about H11i2 hour to H+361 hours. Since the data were 3f a

random nature and the decay curves from widely separated stations

seemed analogous, the synthesis of a composite decay curve appeared

* logical. This was accomplished by normalizing the field decay data and

*. subjecting this set of normalized data to a least-squares procedure.

The decay data were normalized to a value of 1,000 r/hr at H+7.2

hours. The value of 1,0OO r/hr was chosen to facilitate calculations,

while the normalization time of H+7.2 hours was dictated by the distri-

bution of the data; this was the only time at which dose-rate readings

were taken over a large area of the station layout with complementary

readings at the same station for earlier and/or later times. Admittedly,

this process eliminates data where no measurments were taken at or

near H+7.2 hours. However, the selection of this normalization time

eliminated the least amount of data from consideration.

The mechanics oi' the process consisted of adjusting all the values

in a given set of survey readings from one station by a factor which

transfcrmed the H+7.2-hour reading to 1,000 r/hr. When such data from

a large number of stations are plotted on logarithmic paper, a number

of groups of points massed about specific time intervals is the result.

Data from approdmately 220 stations were utilized in this manner and

although few of the decay curves extended from H+I/z to H+361 hours,

the total number of readings was fairly evenly distributed bet-een the

different time periods.
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Trends in the individual decay curves and in the vertical distri-

bution of the massed normalized points indicated that straight lines

-with a change of slope between H+7 and H+30 hours would best represent

the whole fallout field. A least-squares procedure was used to con-

struct two straight lines from the normalized data; one for all data to

H+7.2 hours, with a fixed point at H+7.2 hours (1,000 r/hr) and a second

line for all data from H+30 hours to H+361 hours. The composite decay

curve produced by the above method is presented in Figure 3.16. The

first phase of the curve is a line with slope -1.22 while the second

phase is a line with slope -2.29. Since the time from H+7.2 hours to

H+30 hours represents the period between the-last survey on D-day and

the first survey on the following day, the slope of the curve during

this interval was not determined but is represented by a dashed line.

The composite decay curve was used to correct the survey readings

to H+I hour. The ratios of the ganna intensity at H+l hour and at other

- -
I desired times were determined from the curve. The individual ground-

survey readings nearest H+l hour were then multiplied by the appro-

priate ratio. For specific times between H+30 hours and H+361 hours,

K corrections to HWl-hour values would correspond to the use of a decay

exponent within the range -1.O to -1.6.

The only additional decay information available for Johnie Boy

agreed favorably with the composite curve. This information consisted

of data frn 'live of the remote monitoring stations set out by the PIECo

Rad Safe Unit. The locations of these stat ons, all of which were on the

%.
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perimeter of the fallout pattern, are shown in Figure 3.1. The read-

ings taken at the REEo stations started at H+I minute and continued

at short time intervals for approximately 3 hours, thus providing a

comparison with the composite decay curve to H+3 hours. These data are

plotted in Figures 3.18 and 3.19. Heavy solid lines with a slope of

-1.22 have been drawn through the RESCo H+l-hour values to show the

agreement between the composite decay curve and the data from the

remote monitoring stations.

3.2.2 Fallout Patterns. The Johnie Boy H+l-hour dose-rate contours

are presented in Figures 3.20 and 3.21. The aerial photograph of the

Johnie Boy ground zero area, Figure 3.22, shows the irregular dust

deposition pattern close to ground 'zero. The upwind extent of this

visible pattern is greater than that of the l,O00-r/hr contour but less

than that of the lO0-r/hr contour.

The close-in contours, Figure 3.20, are based upon corrected ground-

survey readings at approximately 570 stations extending to a distance

of 15,000 feet downwind. There is a hot spot of over 100 r/hr approxi-

mately 8,500 fett dowtwind from ground zero. Other survey readings

would not extend the 100-r/hr contour line beyond Glen Road. Therefore,

this area of higher intensity around Lovell Road was interpreted as a

hot spot on the pattern. A second hot spot was noted on Don Road

east of the main fallout pattern. The broken lines indicate uncertainty

as to the actual extent of these hot areas. An interesting feature of

the close-in pattern is the presence of l0,000-r/hr and 17,000-r/hr dose-

63



rate contours. These two contours were not drawn around ground zero

because of a lack of radiological information at the very close-in

ground-zero areas. They were drawn from dose-rate measurements made

at H+361 hours and extrapolated by the composite decay curve. These

very high dose-rate contours should be recognized as being only as

reliable as the extrapolation.

The helicopter survey stations, noted on Figure 3.21 by X's, were

of extreme importance in uelineating the more-distant contours. The

first closed contour shown in this figure is 10 r/hr. Definition of

this contour was made possible by surveying stations beyond the area

accessible by vehicle, to which access was gained by helicopter. The

1 - r/hr contour is well defined out to the stake road extending east-

ward from Silent Canyon. There are no more survey stations until the

stake road extending eastward from Gold Flat is reached; thu* the

dashed portion of the contour indicates a lesser degree 'of reliability

than the rest.

The 0.l-r/hr contour is relatively well defined on the west side

of the pattern, through the Pahute Mesa-Silent Canyon-Gold Flat area,

because of the combination of helicopter stations and accessible roads

in this region. The eastern side of the O.l-r/hr contour is not well

defined north of Pahate Mesa because the contour goes through less

accessible country. There were some anomalous readings on the road in

Gold Flat toward Gold Reed and they were not considered in the position-

ing of the 0.l-r/hr and 1-r/hr contours in that area. Only very low-

level contamination was found by ground surveys in the Kawich Valley area.
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The residual radiation pattern prepared from a survey completed on

D+100 days is shown in Figure 3.23. No decay corrections were necessary

since the field measurements were made from 19 to 23 October 1962.

3.2.3 Ground Zero Area Dose Rates. Johnie Boy produced a crater

with an appirent average radius of 61 feet and a depth of 30 feet

(Reference 14). One RHILEM-2R dose-rate recorder was lowered by helicopter

to approximately 90 feet from ground zero on an 8-degree azimuth at

approximately H+-3/4 hours. It was removed on D+8 days. The rccorder

was off-scale (dose rates greater than 550 r/hr) until almost 5 hours

after detonation. The dose rate at approximately 5 hours was 500 r/hr

(Table 3.5). This instrument furnished no later data because of opera-

tional difficulties with the recorder. The second HfLEM-2R dose-rate

recorder, positioned at the bottom of the crater near the Project 2.16

bulldozer, turned over and battery acid destroyed much of the recorder.

Little information from dropping probe surveys was obtained)for

reasons outlined in Section 2.1.4. Data obtained on D+5 and D+6 days

were not usable becmse cf instrumental problems. Table 3.5 sJiows D+T-

and D+8-day readings, as well as the comparative dose rates in the crater

at H+243 hours. These comparative dose rates were obtained in the fol-

lowing manner: the dropping probe wdas connected to its winch by its

regular cable and the winch was placed on the west-northwest crater lip.

The probe was also fastened to a rope, which wus controlled by a ran on

the opposite lip of the crater. By simultaneous coLtrol of cable and

rope, the probe was lowered into the crater and brought up on the opposite
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side, where dose-rate measurements were taken. An additional ground

survey of the crater was made with Jordan Radectors at H+2400 hours.

No realistic estimates of the H+-hour crater dose rates were

possible since no field decay data were obtained in rhe crater area.

If it were assumed, however, that decay rates could be represented by

the composite curve of Figure 3.16, the 5-hour reading at a point

?0 feet from ground zero (See Table 3.5) would extrapolate to an H I-

hour reading of 3,30 r/hr; the 169- and 294 -hour readings would giv;e

10,000 to 13,000 r/hr at H+l hour; and the 243-hour reading would give

equivalent H+l-hour values within the range 2,600 to 6,500 r/hr.

L2.o Total Dose Contours. The film badges used at the Johnie Boy

ground-survey stations were furnished primarily by PFEECo and LSD.

REECo film badges were placed at all station; LSD badges were placed at

approximately half the station-. In addition 28 badges furnished by

ELlDLwere placed at certain stations having both REECo and LSD badges.

All badges were recovered on D+5 days.

In general, the fREECo data app'iared to be unreliable at doses higher

than 100 to 200 r and indicated generally lower doses than did the other

two types (See Section 3.1.4).

The LSD and REECo readings were compared at 73 stations having an

indicated dose below about 100 r, where data from both types of film

were available. For these 73 stations, the mean ratio of the LSD to

REECo readings was 1.98 with a standard deviation of 0.02. At 20 stations

where usable data were available, the average ratio of LSD to £YDL dose

values was 1.18.
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TABLE 3.5 GROUND ZERO AREA DOSE RATES FOR JOYIE BOY

Location Type of Time After Dose-Rate
Measurement Detonation Reading

:." "hours r/hr

" azimuth 90 ft from GZ
(30 ft from Crater Lip) Recorder 5 - 500
Center of Crater Dropping Probe 169 10
Inside Crater Lip Dropping Probe 192 0.5
WNW Crter Lip Ground Survey 243 1.5
2/3 of distance to Bottom Ground Survey, 243 0.S

0 fCrater Bottm Ground Survey, 243 1.5
1/3 of distane to SSE Top Ground SurveyL 243 0.95
2/3 of distance to SSE Top Ground Survey 243 0.3
SSE Top Ground Survey 243 0.7

.-, 2 tlS Crater Lip Ground Survey 243 1.0
4QNW Crater Lip Ground Survey 243 1.75
N Crater Lip Ground Survey 294 2.9
40 ft N of N Crater Lip Ground Survey 294 2.0
Center ow ErLijrGround Survey 2,400 1.5
N Lip Ground Survey 2,400 0.19
20 ft below N Lip Ground Survey 2,400 0.15

P 40 ft below N Lip Ground Survey 2,400 0.20
60 ft below N Lipb Ground Survey 2,400 0.35
E Lip Ground Survey 2,4OO 0.85
20 ft below E Lip Ground Survey 2,400 0.20
40 ft below E Lip Ground Survey 2,400 0.30
60 ft below E Lip Ground Survey 2,400 0.90
65 ft below E Lilf Ground Survey 2,400 1.25
S Lip Ground Survey 2xpaie0 i.19
2 0 ft below S Lip Ground Su ey ,4OO 0.20[ 40 ft below S Lip Ground Survey 2,P400 0.15

62 ft below S Liae Ground Survey 2,OO 0.75F~, W Lip Ground Survey 2,400 0. 30
2:" 20 ft below W Lip Groved Survey 2,400 0.12
40'"k ft below W Lip Ground Survey 2, 4OO C.4O

| |. .6C ft below W Lp Ground Survey 2,400o.
65 ft below W LipP' Ground Survey 2,400 0.90

p.'

- Dropping probe mssembly 4sed as explained in Section 3.2.3
b.. Iforth-south diF',azrce across bottom, 28 feet

-:Ear.L-vest ,1:.t- *ace at;ross bottom, 37 feet
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The total-dose contours are shown in Figure 3.24. The LSD film

data were used where available, and REECo readings, multiplied by the

conversion factor 2, were used for readings below 100 r where LSD values

were not available. Approximately 190 LSD values and 145 REECo values

were used in this manner for constructing the contours. These data are

presented in Appendix C for stations shown in Figures 2.1 and 2.2. The

effect of the initial radiation on the magnitude of the contours around

the ground zero area can be seen by comparing the dose contours with the

H+l-hour dose-rate contours shown in Figure 3.20. The dose contours at

a given cross-wind distance from ground zero are higher by a factor of

at least 100 than those that would be calculated from the dose-rate con-

tours. On the other hand, the very high dose contours immediately down-

wind of ground zero are lower than those that would be calculated from

the dose-rate contours. These lower values may be attributed to the

inability of the film used to reliably measure doses higher than a few
/

thousand roentgens.

3.3 LITTLE FELLER I

The Little Feller I shot was fired in Area 38 of NTS at 1000 hours

PDT, 17 July 1962, and

was detonated

approximately 3 feet above the ground surface. The elevation of surface

0zero was 5,194 feet. Air temperature at the surface was 29.7 C and the

relative humidity was 17 percent. The upper wind data are shown in
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Table 3.6. The Little Feller I cloud at H+30 seconds is shown in

Figure 3.25. The cloud top reached a height of approximately 11,000

feet MSL (Reference 13).

TABLE 3.6 LITTLE FELLR I UPPER WIND DATA

Observations made at Forward Control Point, Area 18, at 1000 hours, (PDT),
i7 July 1962

Height Direction Speed Height Direction Speed
(MSL) (MSL)
feet degrees knots feet degrees knots

Surface 200 15 11,000 140 11
6,ooo 200 13 12,000 150 13
7,000 190 12 13,000 180 15
8,000 170 12 " 14,00 180 20
9,000 170 11 15,000 180 23

10,0OO 150 _ 11 16,ooo 190 25

3.3.1 Field Decay Rates. No Little Feller I stations were surveyed

earlier than H+3.2 hours because of the priority of troop exercises that

were conducted in the area of ifiterest (Reference 15). Readings were

taken at the majority of the 400 survey stations at approximately H+4

hours and H+26 hours (Appendix D). At approximately 50 of these stations,

measurements were also made at H+50 hours, H+74 hours, and H+94 hours.

The station layout is shown in Figure 2.1

The ranges and average values of the individual decay exponents

based on the two earliest readings along the various stake lines a-e

shown in Table 3.7. These values are shown separately for each half Of
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TABLE 3.7 LITTLE FELLER I DEWAY EXMITS

Based on H+4- and H+26-hour ourvey readings

Stake Line Number of Value of x in
Stations I, t2 x

2

Range Mean

Showers 10 1.o4 to 1.19 1.13
Peeves 15 0.91 to 1.36 1.0T
Wilsey 1) 0.72 to 1.20 0.92
1A East of "hot line" 18 0.97 to 1.19 1.09
IA West of "'ot line" 15 0.94 to 1.22 1.01
1B East of "hot line" 19 0.73 to 1.27 0.92

.LB West of "hot line" IT 0.5 to 0.92 o.6
IC East of '"hot line" 18 0.38 to 0.99 0.70
IC West of "hot line" 15 0.89 to 1.21 1.07
L East of "hot line" 22 0.61 to 1.12 0.75
ID West of 'hot line" 15 0.90 to 1.28 1.07
LE East of "hot line" 12 0.90 to 1.0 0.94
IE West of "hut line" 10 1.08 to 1.3 1.18
iF East of "hot line" 10 0.81 to 1.26 1.0
IF West of "hot line" 11 0.67 to 1.62 1.21
1G East of "hot line" 13 0.72 to 1.27 0.98
I0 West of "hot line" 9 0.81 to 1.4 1.15
1H 13 0.57 to 1.13 0.92
-J 10 0.37 to 1. 3 0.95
1K 7 0.6 to 1.39 0.99

5 0.72 to 1.47 1.12
LM 5 1.05 to 1.34 1.24
-.4 3 1.25 to 1.58 1.37
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lines IA through 10 because of the quite evident difference in the

aptarent field decay rates to the east and west of the hot line.

Factors considered for an explanation of this asymmetry w.xn respect to

-' decay rates were: fractionation, neutron-induced activity in the soil,

Little Feller II or Johnie Boy radiation background, IVY FIATS troop

maneuvers, incorrect instrument calibration, and incorrect ise over

portions of the pattern. No explanation was found. With respect to

the last of these possibilities, the same two-man monitoring team., using

the same instrument, monitored the west side of Lines !A and IB. Never-

theless, the decay slopes along these tuo lines were markedly different.

One remaining possible explanation is that a redistribution of some of

the fallout material from the southwest toward the northeast during the

interval from H44 to H+26 hours would cause the apparent decay rate to

be lower on the east side of the pattern and higher on the west side.

This effect, however, could not be confirmed.

Typical decay curves for individual upwind and downwind stations are

shown in Figures 3.26 to 3.32. Figures 3.26, 3.27, and 3.28 show indi-

vidual decay curves for the upwind radials and the IA line. Curves for

eighteen of the approximately thirty downwind stations for which more than

two readings were available are shown in Figures 3.29 to 3.32.

The interpretation of the foregoing data, with the considerable

variations of individual slopes for stations with only two readings,

cannot be straight-forward. Tae sorting out of conflicting indication'.s

is made especially difficult by the complete lack of any information or.
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the early dose rates on which all representative field decay exponents

finally hinge. ITf significant sodium and magnesium activity due to

neutron activation of soil were present, a lower overall decay rate

should be noted between H+I and H 4 hours than that between H+4 and

_ H.26 hours. On the other hand, the dose-rate decay slope for plutonium

fission products should be slightly higher from H+I to H+4 hours than

"1 during the it. r interval (Reference 16). The absence of dose-rate

readings prior to H+4 hours and of additional readings between H+4 and

H+26 hours prevents a confident extrapolation of individual decay curves

to H+1 hour. Similarly, the application of an average decay exponent to

the overall pattern or the representative portions of the pattern does

not appear to be Justified.0

Very early field decay data were obtained from several remote

monitoring stations set out by the REBCo Rad Safe Unit and connected by

* wire to a central readout position. The approximate locations of these

S-' stations are shown in Figure 3.33. The data obtained are presented in

Figures 3.34 and 3.35. The curves shown do not extend sufficiently far

beyond H+l hour to allow conclusions to be drawn for the interval H+l to

H+4 hours.

3.3.2 Fallout Patterns. The T+b--hour dose-rate pattern for Little

Feller I is presented in Figure 3.36. The 1+h-hour time was chosen for

this pattern because most of the stations were monitored near this time;

the choice of the decay exponent to be used for correcting to this time

was therefore not criticil. All suivey readings used, except the few
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1

that contributed to the location of contours representing dose rates

greater than 100 r/hr, were taken between H+3.2 and H+5.3 hours. The

decay exponent, 1.2, was arbitrarily used for these corrections. Be-

cause of the short time intervals involved, any error introduced through

the use of 1.2 wouAl be only a few percent. The H+4-hour contours are

thus considered to be reliable.

The H+l-hour contours presented in Figure 3.37 were also based upon

the arbitrary use of 1.2 as the decay exponent. With the exception of

a few survey readings that contributed to the location of the 100 r/hr

contour, all were taken between H+3.2 and H+5.3 hours. Because of the

many uncertainties in actual decay rates (see Section 3.31), the H+l-hour

pattern is considered to be less reliable than the H+4-hour pattern. It

is presented here primarily for the purpose of showing the order of

magnitude of the H+l-hour contours.

The D+98-day contours, shown in Figure 3.38, are in milliroentgens

per hour and were based upon readings taken between 19 and 23 October 1962.

No decay corrections were necessary.

3.3.3 Ground Zero Area Dose Rates. Ground zero data for Little

Feller I, presented in Table 3.8, were obtained by high-level dose-rate

recorder, dropping probe, and ground-survey readings.

The dose-rate recorder was placed by helicopter at H+1.55 hours on

the east side of ground zero, but the rope that lowered the instrument

became entangled with a Project 2.3 recovery cable. This cable pulled

the dose-rate recorder away from the ground zero area at H+3.17 hours "o
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TABLE 3.8 GROUND ZERO AREA DOSE RATES FOR LlTLE TLL I

Location of Time After Dose Rate Dose Rate Type of
Instrument Detonation Reading Extrapolated Tnstrtnent

to Hil Hour

hours r/hr rihr

Near Crater, 1.67 1,000 1,80(o High-level
E Side Recorder

Near Crater 2.9 200 840' Dropping
NNW Side Probe

WNW of Crater 3.0 118 530' Dropping
Probe

Inside Crater 3.0 540 2,400 Dropping
Near East Lip Probe

About 60 feet from 48 IU 1,00 b  Dropping
GZ Azimuth 22CW ProbeI
Near Crater on 148 13 I,400b  Dropping
NE Lip Probe

Center of Crater 150 7.5 3,100' Ground
Survey

Inner Edge of 150 5 to 8 2,000 to Ground
Crater Perimeter 3, 0OO Survey

-N

Center of Crater 2,260 0.32 Ground
Survey

, Extrapolated from Figure 3.39
b Extrapolated by t-

-S
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another position about a mile away frm the contamtaated area. The

dose rate versus time plot from this recorder is shown in Figure 3.39.

The extrapolation from 1.67 to 1 hour follovs the cur-i in Figare 3.10

for the same time period)since the shot and environmental conditions for

Little Feller II and Little Feller I were generally similar. The data

were extrapolated to approximately 1800 r/hr at HEI hour.

Dropping-probe readings were made on D-day and D+2 days (Table 3.8).

The location of these readings is less exact than is usual, because the

Little Feller I ground zero waa very hard to distinguish from the ar.

The average apparent crater radius was 1.9 meters and the depth 0.35

meter (Reference 14). The readings taken after D-day were extrapolated.

to H+1 hour by t-1 .2 for purposes of caparison with the readings taken

earlier. The H+l-hour values are illustrated in Figure 3.40.

3.3.4 Total Dose Contours. The shortage of film packs of a single

type necessitated the use of two types. An LSD or a REECo film pack

was placed alternately along a given survey line at each of the Little

Feller I ground-survey stations. All fi as were recovered on D+3 days.

Although to direct comrrison of doses reported for the two film

types could be made, a qualitative comparison of reported doses at ad-

Jacent stations indicated that, as in Johnie Boy (See Section 3.2.4),

the RE o readings for doses below about 100 r were lower than the LSD

readings by a factor of 2; at higher doses, they we-re completely unreal-

istic.
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The dose contours shown in Figure 3.41 were constructed primarily

from tin:LtS readings. Where necessary, at doses below about 100 r,

twice tha REECo values were used, as described in Section 3.2.4.

Approximately 210 LSD values and 100 REECo values were used in this

manner in plotting the contours. The dose data at stations shown in

Figure 2.1 are given in Appendix D. The effect of initial radiation

on the overall size of the close-in contours relative to the downwind

portion of the pattern can be seen by comparing the total dose pattern

with the dose-rate pattern shown in Figure 3.37.

-V. 3.4 SMWLL BOY

The Smal Boy shot was detonated in Area 5 (Frenchman Lake) of NTS

at 1130 PDT, 14 July 1962 -

The device was positioned on a wooden tower 10 feet high. The elevation

of surface zero was 3,078 feet. Air temperature at the surface was

31.- CJand the relative humidity was 16 percent. The upper wind data

are shown in Table 3.9. The Small Boy cloud at H+20 seconds is shown

in Figure 3.42. The cloud top reached a height of approximately 19,000

feet 5MSL (Peference 13).

3.4.1 On-Site Field Decay Rates. A decay curve was plotted for each

survey station at which four or more dose-rate measurements were made. A

variety of curve types resulted. Examples are shown in Figures 3.43 to

3.45. There is no clear correlation of location with the types of cu:rve

or, for the straight lines, with slope. However, a tabulation of values
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of x in the expression,

1 (tL2)X(32

12 t1

for readings on DMday, D+I, and D+2 days indicated a natural differ-

entiation between downwind stations (lines G through W), and crosswind

and upwind stations (lines Y and Z). A mean value of x = 1.27 *0.02

was computed for the/downwind stations by the method of least squares.

Nominal dose rates at H+1 hour were then computed by applying the

expression,

; (3.3)

to the earliest measurement available at each downwind station. (In a

few instances, where there was reasonable doubt as to the validity of

the earliest measurements, a later reading was used).

The same technique failed to provide a satisfactory mean value of

x for the Y and Z stations. (The least-squares computation invalidated

Equation 3.2). Fortunately, it was possible to construct a composite

decay curve normalized to 1 r/hr at H+25.5 hours (Figure 3.46). The

earliest reading at each station was extrapolated to H+l hour along this

cu"ve

The paucity of data made it difficult to characterize decay in

Indian Springs Valley and Three Lakes Valley (lines A through F). The

single station surveyed on D-day provided a decay curve (Figure 3.47)

with a slope of -1.01. A few decay curves beginning on D+l day

78



indicated a slope of -1.7. U. S. Naval Radiological Defense Laboratory

(NRM.) dose-rate recorders indicated slopes between -1.2 and -1.3

(Referemce 18). In fine, the H+l-hour dose rates obtained from lines G

through W were computed by means of Equation 3.3. This procedure pro-

vided a more reasonable fallout pattern than a slope of -1.0.

The REECo Rad Safe Division installed eighteen remote reading dose-

rate instruments from which the dose rates were transmitted by wire or

radio to a readout point. Mine of them provided useful data from as

early as H+1 minute to as long as H+4 hours. All but one of these

nine stations were upwind or crosswind from ground zero (Figure 3.48).

The one downwind station (Radio Relay 7) was near K-50, approximately

28,000 feet from ground zero. The earliest time of arrival there was

H+15 minutes, which indicated an effective wind speed of 6 knots from

ground zero to that position. Gamma dose-rate decay curves are shown

in Figures 3.49 to 3.52.

3.4.2 Off-Site Field Decay Rates. There were very few off-site

measurements that yielded worthwhile decay information. For operational

reasons, no readings were made before D+I day. The D+l-day readings

themselves were unexpectedly low at the stations monitored; they were no

higher than 2 mr/hr, with most readings below 1 mr/hr. These readings,

in Tables E.3.1 and E.3.5 of Appendix E, measured relatively close to N.TS.

produced a large range of decay exponents. No decay information was ava'.-

able from the other stations. According to Reference 19, laboratory

analysis of field samples and an examination of the usable early off-slite
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dose-rate-recorder measurements Indi:ated that the dose-rate values

decayed approximately as t-l.. The 1.2 decay exponent was thus used

to extrapolat* the off-site data to H+12 hours.

3.4.3 On-Site Fallout Patterns. The dose-rate contours at H+1 hour

in Frenchman Flat are shown in Figure 3.53. These 2ontours are for

stations shown in Figures 2.3 and 2.4 and are based on data presented in

Appendix E. Where necessary, the maximum downwind extent was estimated by

linear interpolation. Doubtful segments on lines T, U, V, and W were

drawn as dashed lines concentric with the complete contours. The 0.5-r/hr

contour betwcen I and K was dashed because the 0.5-r/hr position appeared

to be slightly north of the end of the I-line, rather than on the line

itself.

Figure 3.54 extends these contours to Indian Springs Valley and

Three Lakes Valley. The true shapes in the intervening region are un-

known. It is not difficult to visualize a significant bulge to the

northwest. The 0.5-r/hr contour is extrapolated to conform to the

6 l-r/hr contour. This shape is supported by the way the dose rates

vary along the B-line.

The D+96-day pattern is shcwn in Figure 3.55. The dose rates were

acually measured between 16 and 19 October 1962. No decay corrections

were needed and none were applied to these readings.

3.4.4 Off-Site Fallout Patterns. An off-site dose-rate contour

pattern froa the S=ll Boy event was constructed from the survey data

presented in Appendix E and is shown in Figure 3.56. The corresponding

routes are shown-inFigf4iu_2.6. In general, the earliest available data
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after the detonation that were at least twice background were used to
.- a-c-tse contours. Background dose rates, where available, were

uSuu sLfrom the readings before conversion. When measured back-

groun d vere not available, a value of 0.025 mr/hr was assumed. Dose

rates minus background were then converted to equivalent dose rates at

H412 hours by t "1 "  (Section 3.4.2), whether or not fallout had actually

arrived at all locations by that time. Contours with values -P 0.1, 0.2,

1 0.5, 1, and 5 mr/hr are presented for all areas except for northern Utah.

There, contours of 0.1 and 0.2 mr/hr at H+12 hours are not shown becauseN! the earliest dose-rate measurements in northern Utah were made on D+4

days and the lowest level contour that could be estimated by extrep-

' - olation to H+12 hours was 0.5 mr/hr. Dashed contour lines are shown

II. -' shen not enough data points were available to warrant the use of solid

lines. For completeness of prusentation, data measured by one team in

-southern Utah and northern Arizona are also presented in Appendix E.3,

but these data were not used to draw contours because of internal in-

consistencies in the data. This ftct is noted in the tables.

The off-site fallout proceeded in a northeasterly direction from the

Small L-oy ground zero. A small southerly lobe in the pattern was in-

dicated at approximately 37 miles from ground zero. Individual small

areas of hot spot contamination were indicated beyond 120 miles from

ground zero. A large area, about 2,400 square miles within the estimated

0.5 mr/hr at H+12-hour contour, was centered in the Fraitland, Utah, area.
-K )
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... Ground Zero Area Dose Rates. The average radius o.' thli

"- depres.* m of the crater was 38 feet and the depth was 5.2 feet

(Refereue e14)6 Six dose-rate recorders vere lowerud by helicopters

into the Small Boy crater area. The two high-level recorders and the

two NRDL GrM instruments (Reference 20) produced the dose-rate time

data plotted in Figures 3.57 and 3.58. Neither of the two HMhS4-2R

instruments mounted in 55-gallon drums produced usable dose-rate data.

None of these instruments was deposited before H+3 hours. The graphs

of dose rate versus time from R ECo Remote Stations 2 through 5 were

used to extrapolate the dose-rate recorder curves to H+l hour. The

average ratio of H+I- to H+3-hour dose rates from the four REECo

stations was 2. The arbitrary use of this factor to extrapolate the

recorder data to H 1 hour probably results in a low estimate of the

H-#l-hour dose rates. Table 3.10 lists the dose rates recorded at the

earliest times from these recorders as well as the extrapolated H+I-

hour values.

Data were taken by means of the aerial-survey dropping probe from

about H+2-1/2 hours to D+5 days. Measurements made along the M, Q, S,

-, and U lines are not reported here because the process of measuring dose

rates at given stations by the dropping-probe system was inherently less

precise than measuring dose rates by means of ground survey, and because

practically all valid measurements made on these four lines were below

10 r/hr and were therefore accessible to ground-surveying parties. The

on-site dose-rate levels were lower than had been anticipated. Some

4

[-

.......................................... " "........".. "" ..
-- - - - - - - - - - -- -..... . ...... - -,- -., S- - "- - - - - - - - - -. - - - ---- 5,-.-,,



ie

TABLU 3.10 GRCtMD ZR AREA DOSE RATES FtR MOLL BOY

Locatii~a Tastrutent Time Measured Dose Rate Type of
" Distance After Dose Rate Extrapolated tnstument

Azimuth from GZ Shot to H+I Hour

degrees feet hours r/hr rihr
SSE -- 50 3.18 17,300 38,00o High Level

Recorder #1

100 - 50 3.43 3,170 7,200 NRDL GITP II
SSE - 50 3.67 3,800 9,Coo High Level

Recorder t2
ENE - 590 5.45 328 1,4c NRDL GT I
296 - 20 71.0 25 3,60C Dropping Probe
234 z65 71.0 5 700 Dropping Probe
235 80 71.0 19 2,700 Dropping Proke
236 160 71.1 13 1,800 Dropping Probe
284 205 71.1 4 570 Dropping Probe
288 210 71.1 4.5 64o Dropping Probe
293 125 71.1 15 2,100 Dropping Probe
266 300 71.2 5 700 Dropping Probe
267 165 71.2 10 1,1400 Dropping Probe
274 305 71.2 - 4 570 Dropping Probe
282 290 71.2 3 420 Dropping Probe
289 295 71.2 3 420 Dropping Probe
297 275 T1.2 0.75 110 Dropping Probe
290 90 71.3 19 2,700 Dropping Probe
Center of Crater 75.0 22 3,300 Dropping Probe
NE 35 75.0 2.5 - Dropping Probe
W 45 75.0 2.5 - Dropping Probe
SSE - 50 96.6 145 27,000 Dropping Probe
233 310 96.8 15 2,300 Dropping Probe
250 140 96.8 43 8,000 Dropping Probe
280 310 96.9 10 1,800 Dropping Probe
286 310 96.9 3 560 Dropping Probe
235 120 97.0 49 9,100 Dropping Probe
279 275 97.0 13 2,400 Dropping Probe
291 280 97.0 3.5 650 Dropping Probe
Near Center of Crater 119.0 2.0 - Dropping Probe
At Drum (Figure 3.59)

in Crater 406 15 - Ground Survey
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difficulties with instrumentation maintenance also developed during

this time.

& Orappina probe data were useful where there were no specified

ground survey points; these were largely within the ground zero area

where any survey points established before the Small Boy event were

either obliterated or blbwn down. The usable observed measurements are

also listed in Table 3.10, together with their values extrapolated to

H+l hour by the curves in Figure 3.57. An H+l-hour plot of the location

of all these readings is shown in Figure 3.59. Four close-in positions

on the southeastern side of ground zero showed rather high-level extrap-

olated dose rates. These four readings were made by three different

types of instruments and three of the four readings were based on surveys

before H+4 hours.

3.4.6 0n-Sit, Dose Contours. The film badges on survey lines B,

E, G, I, and K were recovered on D+3 days; all other on-site badges were

recovered on D+4 days. Film badges supplied by ISD were placed at each

survey station. In addition ELML and REECo badges were placed at

approximately 15 percent of the on-site stations. Although there were

occasional glaring inconsistencies in the gama doses reported for the

three types of films at given stations, the agreement was generally

within 30 percent.

The solid line total-dose contours shown in Figures 3.60 and 3.61

were constructed from approximtely 530 LSD gaama dose values plotted

on the station layout. These film data are presented in Appendix E.

The corresponding station locations are shown on the station layout

on Figures 2.3 and 2.4. The dashed-line contours in Figure 3.60 are

based on dose values calculated from the dose-rate contours of
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Figure 3.53. Times of arrival were assigned to each of the dose-rate

survey lines on the assumption that the effective wind speed was

6 knots (See Section 3.4) and that time of arrival is equal to downwind

distance divided by effective wind speed. The fallout was assumed to

decay as t- '"7 as discussed in Section 3.4'.1. The excellent agreement

between the calculated and measured contours, except for the higher

level contours around lines P and N, is an indication of the general

reliability of the H+l-hour dose-rate contours. The close agreement

also indicates that the radiation from the passing cloud (transit dose)

did not affect the measured dose values in this area.

A comparison of the dose contours (Figure 3.60) and the H+l-hour

dose-rate contours (Figure 3.53) shovs a marked difference in shape for

the area around ground zero to an far downwind as line S . The total-

dose contours were more nearly circular with a neck around lines S

and R as a result of exposure to both initial and residual gaa

radiation.

3..7 Off-Site Dose Contours. The off-site dose contours shown in

Figure 3.62 are based on the film badge data in Appendix E for routes

shown in Figure 2.5. The measured dose levels were Unexpectedly low; the

highest contour that could be constructed from the data was the l-r

contour; contours below 0,'2 r were difficult to construct. The dose-contour

pattern confirmed roughly to the dose-rate contours in the same regions

as those shown in Figure 3.56; a southerly lobe in the pattern was in-

dicated at approximately 37 miles from ground zerojand the direction of

the pattern changed from a more northerly to a more easterly direction

in the vicinity of US highway 93 near position AG.
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Figure 3.1 Little Feller II cloud formation at H +30 seconds.
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Figure 3.25 Little Feller I cloud formation at H +30 seconds. t
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CHAPTE 4

DISCUSSION

4.1 &WFLY DECAY CHARACTRISTICS

No generally consistent field dose-rate decay exponent could be

deduced for all areas within a given fallout pattern or for similar

areas within fallout patterns from different shots. However, the

Little Feller II and Small Boy decay data did indicate that there

were significant differences in decay rates during the first day for

the ground zero and downwind areas. For both shots, the apparent

values of the decay exponents in the upwind and crosswind directions

were in the range 0.9 to 1.0 from a few hours after detonation through

D+l day; average values for downwind stations were about 1.25. The

ower values for the close-in stations indicate the probable contri-

.. bution of neutron-induced activity to the overall gamma dose rates.

7-.. :allure of the Little Feller I decay data to clearly exhibit the

same trends has not been satisfactorily explained (See Section 3.3.1

and Table 3.7).

Although all areas of the Johnie Boy pattern were treated unifor7K..

with respect to the decay rates used for the preparation of the R+--c

-fallout pattern (Section 3.2.1), there is some indication that upwind

and crosswind contamination decayed at early times in a manner siti 1 ar

-o Little Feller II and Small Boy.
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4.2 C9OUND ZkTO ARFA EOSE FATES

The magnitude of the gama dose rates in the ground zero area

showed no consistent variation from point to point in and around

*. the crater. In some instances, dose ratea at points relatively

. close together differed significantly from each other. Although

higher dose rates were found within the crater and lip areas than

at other locations, individual readings within the crater were some-

times lower than at specific locations away from the crater. All

dose rates measured were in areas close enough to ground ze-o to be

influenced by throwout from point of detonation; irregular dose-

rate levels could therefore be expe.cted within this area. Although

there are indications that crater dose rates increased with yield

(within the yield range of the Sun Beam Shots), the different scaled

burst heights prevented the determination of definite relationships

between crater dose rates and yield.

4-3 PERCENTAGE OF FISSION PRODUCTS DEPOSITED AS CLOSE-IN FALLOUT

The percentage of the fiss!on product activity deposited may be

estimated by

P - 100S d1
D, f. W

where S = the area integral of the 1-hour dose race over the

fallout field being considered

D the theoretical H4l-holur dose-rate at 3 feet amove -.
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smooth infinite plane if all the activity from a l-kt

w"pon were spread over 1 square mile. The assumed

value is 3,900 1r-mi (Reference 21).
hr

f, = the instrument response factor, 0.75 (Reference 21)

f. = the assumed terrain shielding factor, 0.7 (Reference 21)

W = yield in kilotons.

S can be calcu2 ated as follows:

tet the region R(I*) be defined as the interior of the I

r/hr dose-rate contour at H+1 hour. Then the 1-hour dose-rate

area integral for R(I*) is given by

5(1*) = (f*Idxd (4.2)

If A(I) denotes the area of R(I) and assuming that in the

region R(It), I a I*, Equation 4.2 can be written

Imaz

s(1*) - I*A(I*) + !* A(I)il (4.3)

where I 2 1*.

Upon changing the variable of integration by means of

I = e , the final result for numerical evaluation is

* ... nI ~ U
I dxdy = I*A(I*) + n A(u)e du

R(4.4)

or

s(I*) = I*A(I*) + jnIma AIdZnI /4.5)
- " lnI1*

where I a I*.
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An approximation for the right side of Equation 4.5 can be obtained

by "-t."my ning A for different values of I in a given fallout

patten (Table 4.1 and Figure 4.1) plotting Al versus tnI linearly,

.connedt ng the data points by a smooth curve) and finally measuring

the area under this curve. The shape of the curve for high values

of I together with recorded measurements in and near the crater

provide a basis for estimating contributions near 1,,.

'" This procedure was followed for all four events and the results

are given it, Table 4.2. The percentage of radioactivity accounted

for within the Small Boy 0.5 r/h" dose-rate contour was almost four

times the percent found within the 0.5 r/hr contours for the two

Little Feller shots. Their sctled heights of burst were almost the

same. The percentage accounted for within the Johnie Boy pattern

(assuming the rated yield) was about three times that accounted for

by the Small Boy pattern even though the lowest Johnie Boy dose-rate

contour considered was 1 r/hr. The solid line portion of the graph

-'" shown in Figure 4.2 has been reproduced from Reference 22 and representsA -

it percent activity deposited close-in versus scaled depth of burst.

When the Johnie Boy rated yield is used, the

percent activity deposited agrees quite well with the curve orlg-

inal.ly presented in Reference 22. These four points should be

considered to be luwer limits because the very low dose-rate

13
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contours, below 0.5 r/hr at H+l hour, were not included in the estimation.

TABLE 4.1 AREAS ENCLOSED BY DOSE PATE CONTOJES

Contour Area Within Contour
. Dose Rate, Little Little Johnie Small

I Feller I Feller II BoK Boz
r/hr miC miC mi, ni,

0.5 0.33 0.827 - 109.83
1.0 0.208 0.469 33-097 61.63
5.0 - 0.070 - -
10.0 0.032 0.045 3.924 9.05-
20.0 - 0.019 - -
50.0 - 0.536 2.954
100.0 0.00478 0.005 0214 1.200
200.0 - - 0.285

1,000.0 - 0.0917 0.092
2,000.0 - - 0.01665

LOo00.0 - 00161 -
17,000.0 - 0.00537 -
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4.4 COMPARISON OF OBSERVED AND IDFALIZED CONTOUR PARAKETERS

The' observed H+l-hour contour dimensions for each of the four shots

were compared with the idealized dose-rate contour parameters as presented

in both the 1957 edition and the draft revision of the Department of the

Army Technical Manual, TM 23-200, "Capabilities of Atomic Weapons,"

(References 6 and 23). The draft revision extends the dose-rate contour

dimension predictions to lower dose rates and yields than the T4 23-200

now in use. Although none of the four shots was, strictly speaking, a

surface shot, no corrections were made since height-of-burst adjustment

factors were all close to 1.0. Adjustments of data in the 1957 edition

and the draft revision of 24 23-200 for wind velocities were made accord-

ing to the directions given in each manual. Both the 1957 edition of

TM 23-200 and the proposed revision quote reliability values of L50

percent for all these dimensions.

The dimensions compared are the diameter of the ground zero circle,

the downwind distance, and the crosswind distance as defined in the

published 24 23-200. The draft revision defined the same dimensions as

the ground zero width, the downwind distance, and the maximum width.

Shielding factors for terrain roughness were not applied to the draft

revision prediction, as suggested in its text. Use of shielding

factors generally would have improved the overall predictions of the

ground zero widths but not those for the downwind distances of maxim-..n

contours widths.
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4.1. Little Fellers I and II. Ground zero contour widths, down-

wind diatances, and maximum contour widths for the Little Feller shots

are shown in Figures 4.3, 4.4, and 4.5.

The effective wind for each

of the Little Feller shots was 11.5 knots.

The observed Little Feller I high dose-rate contours (>1 r/hr)

extend further downwind but are narrower than the corresponding Little

Feller I contours. On the other hand, the observed Little Feller II

low-dose-rate contours (:2. r/hr) extend further downwind and are also

wider than the corresponding Little Feller I contours except around

the ground zero area. The observed Little Feller I low-dose-rate

contours are wider near ground zero. Neither the currently used

TM 23-200 nor the draft revision would have correctly predicted the

downwind distances of both shots. The areas enclosed by given ob-

served dose-rate contours (Figure 4.1) are slightly greater for

Little Feller II than for Little Feller I. This would be expected

in view of the slightly higher yield for Little Feller II.

With one exception, the downwind distances of the Little

Feller dose-rate contours are greater by factors of 2 to 4 than

for the corresponding Fig shot contour distances as shown in Figure 1.1.

4.4.2 Johnie Boy. Observed dose-rate contour dimensions for

Johnie Boy are compared with the TM 23-200 data in Figures 4.6 4.7, and 4.8.
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Observed and idealized contour widths agree quite well, both in the

ground zero area and downwind of ground zero. The observed downwind

distances are generally greater than those predicted by either version

of TM 23-200. There is some uncertainty about the proper downwind

distance to use for the ,00-r/hr contour because of the hot spot

observed at approximately 1.7 miles from ground zero (See Figure 3.20).

If this distance is used, a relatively smooth curve is obtained

(Figure 4.8). These downwind distances are outside the 50 percent

reliability of the draft revision for the entire range from 1 to

10,000 r/hr and also outside the reliability range for the currently

used manual in the 100 to 10,000 r/hr range. It is recognized, however,

that a detonation at the Johnie Boy scaled depth would be expected to

produce somewhat more local fallout than would a surface shot.

4.4.3 Small BoY. Comparison of the Small Boy observed contour

dimensions with TM 23-200 data is shown in Figures 4.9, 4.10, and 4.11.

The effective wind for Small Boy was 6 knots over the area of the on-site

pattern. The curves in the figures which are based upon the revised

TM 23-200 data are for 10-knot winds since no procedure is given for

A orrection to wind speeds lower than 10 knots.

The actual widths of the ground zero contours are smaller than

those predicted by TM 23-200 for a surface shot, but the maximum -wiithS

of donw-ind distances agree generally within 50 percent with the

revised TM 23-200 data. If correction of the data for scaled b-t

height and also for the lower effective winds had been made, po:rer
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agreement would have resulte between the observed and the pre-

dicted downwind distances.

4.5 COMPARISON OF JOHNIE BOY AND SMALL BOY FALLOUT PATTERNS WITH
FORD INSTRUMENT COMPANY PREDICTIONS

Fallout predictions for Johnie Boy and Small Boy were made by

the Ford Instrument Company under a contractual arrangement with

USANDL (Reference 24). ProJect 2.8 personnel relaye& shot-time

wind data by telephone to Ford Instrument Company offices in Long

Island City, New York. These data were processed onto punched cards

and the predictions computed. Points describing the contours were

-converted to Army Map coordinates and relayed back to NTS by telephone.

The Ford Instr-ment Company fallout model is based on the stabilized

cloud concept and covers the yield range from 0.1 to 100 Mt. The

stabilized cloud and stem are divided into wafers that are then traced

to locations on the ground. Since each wafer has associated with it

an H+l-hour dose rate, the summation produced an 1+l-hour dose rate

for every square of the grid. Contours are then constructed by hand,

based upon the dose rates assigned to the grids. A more detailed

description of this system may be found in Reference 24.

--: A comparison of the Johnie Boy prediction with the observed

pattern is shown in Figure 4.12. The prediction was based upon winds

-- at shot time, 0945 hours PUT, and the detonation was treated as a

sur-face burst. A yield of 0.5 kt was assumed. The predicted and

measured close-in fallout patterns for this shot are in general
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agreement both in direction and distance. For distances greater than

those shown in Figure 4.12, however, the predicted i r/hr contour

* went much further to-ward the east than did the observed contour (See

Reference 24).

The Small Boy predicted pattern is compared with the observed

pattern in Figure 4.13. For this prediction,

and wind data as reported for 1.35 PDT (H+4 minutes) were used. In
-L'. this case, the predicted distances for the high dose-rate contours

were too small, and, for the lower dose-rate zontours, were too large.
The general directions of the contours agreed very well.
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CHAPTER 5

CONICLWSIONS

The H+l-hour gQ.na dose-rate contours for the Little Feller I and

II, Jonnie Boy, and Small Boy shots are based on grcumd surveys that

were significantly more detailed than surveys at any previous nuclear

test. The ieliability of the contours presented is limited only by

the degree of accessibility of the terrain, the accuracy of the instru-

mentaticn used, and the derived field decay rates.

Field gamma dose-rate decays through D+l day varied considerably

from point to point within individual patterns. In general, for the

above-ground shots, there were differences between the decay rates

near ground zero and those observed in the downwind direction. In

the expression I=Iat-A, the average exponent in the upwind and cross-

. •wind directions tended to be appreciably less than 1.2; 'or stations

at significant downwind distances, the decay exponent tended to

be near 1.2.

The maximum ground. zero dose rates based on measurements extrap-

olated to H+1 hour ranged from 3,300 r/hx for the Little Feller shots

tSi to 38,000 r/hr for Small Boy.

The total gana dose contours based upon film badge measure-ent:

show the influence of initia1 . gamma radiation in the ground zero area.

For Small Boy, the close-in downwind total-dose contours beyond the

4
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range of initial gan radiation compare well with total-dose contours

calculated from the H+l-hour dose rates when estimated fallout arrival

times are used.

The percent of total activity deposited by Little Feller I, Little

Feller !I, and Small Boy within the 0.5 r/hr H+l-hour contour was

6.5 percent, 6.6 percent, and 24 percent, respectively. The percent

deposited within the Johnie Boy I r/hr H+l-hour contour was 69 percent.

6'.
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APPENDC A

CALIBRATION PROCEDURES FOR GROUND SURVEY INSTRUMENTS
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APP ENDX A

CALIRBATION PROCEDURES FOR GROUND SURVEY INSTRUM=hTS

The ground survey instruments were calibrated on the Nevada Test

Site Radiological Safety Organization calibration range which uses a
60

Co source. Calibration procedures are summarized below.

A.l RADIAC DEVICE AN/PDR-39A.

I. Each instrument was placed on the calibration rack with the

-'. front of the instrument facing the calibration source and the ion

chamber of the instrument centered on a mark at a distance representing

-.- ;40 mr/hr.

-. The calibration potentiometer was then adjusted so that the

* " meter indicated a reading of 40 mr/hr.

3. The accuracy of the other scales was then checked at other

dose rates. Any instruments that did not read within ±10 percent at

*Q.' 4/5 scale reading on the 0 to 5, 0 to 50, 0 to 500, and 0 to 5,000

mr/hr scales were rejected.

L. Only the response of the instrument on the 0 to 50,000 m-,' hr

* range was checked.

- Linearity of the scales was checked at readings betweer I,"

. and 4/5 of each scale. Instruments not maintaining ±10 percent

accuracy between 1/5 and 4/5 scale readings were rejected.
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_] 1. Each instrument was placed on the calibration range witn the

ion chamber facing :he calibration source and centered on successive

marks at distances representing the 2 mr/hr, 50 mr/hr, 2 r/hr and 50

r/hr.

2. The calibration potentiometers were adjusted so that the

meter indicated the proper readings at their respective positions.

3. Scale accuracy checks were performed using ±10 percent at

4/5 scale readings on each scale as the criteria for use.

The instrument was found to be extremely stable even after 10

days of continuous use in rough terrain.

4A 4.3 PADIAC DEVICE AN/PDP-27J

The 27J's were calibrated in the same manner as the other instru-

ments. Distances representing 0.h mr/hr, 4 mr/hr, ho mr/hr, and hO0

mr/hr were used. Linearity checks were also made on this instrument.

The instrument was found to be extremely stable.
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APPENDIX B

' LITTLE FELLER I DATA

TABLE B.1 RADIATION SURVEY DATA, LITTLE FELLER 11
TABLE B.2 LITTLE FELLER U DOSES
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a 06a 7 Ju.l 1.5 3T1 ko OA9 2a on 2,570 0.03 0.02

74,l 6.3 1wG
SoJul 26.7 2S ab9 a Jul 3k.5 0.25 0 0

22 Ont 2,570 0.07 0.06 21 0On 2,"70 0.03 0.01

2R1 29 7h 1.5 30 31.0 0. bo aso S Jul a.5 0.2 .0

7 JUL 6.3 100 ago"t 2,570 0.03 0.00

22 Oat 2,570 0.06 0.0520 SKI Tiul" 1.1 1A 37002
on J3l .9 1.5

ah30 7:u %L Z. am ad 0.36
7 Jul 6.3 75 go1 tiul" 0.5 1o 0.020

aSJul 2k.7 is 7Jul 1.1 15

1 * 2,570 0.05 0.06 7 ILL 6.2 6
a a"0 2,.70 0.05 0.01

a% 31 7 Jul 1.4 IS a 0.3%
T :,d 6.3 45 at 7 JI1 0.8 30 0.036

a8Jul 2.7T 15 7~l is 5 01ai

mu or 2,570 0.ob 0.05 6. Ju6S3

a% I 7 Jul Lk It0 110 0.19 S JUL 8.9 a

70Jul 6.2 25 a W 1. 2570 0. cr 0.01

21 Out 2,."0 0.0% 0.03 33 71Ad 0.9 be 0.043
70. 1.5L 30

A 33 T70v1 Lb 100 0.13 70J" 6.1 10

7 Jul 6.2, 26 AA. 3.9 i
50. 5? 9300 257 0.01 0.02

22 On 2,570 0.06 0.05 a k 71.1L 0.9 60 -5

a34 7 JUL 1.4 90 930 0.13 7 JUL 1.5 bo

7 &L 6.2 go 7 1.1 6.0 15

a :u" 2%.7 605 aJul., 23- 6

n or% 2,570 A.Oh 0.05 at on 2,570 0.05 0.02

ak35 ' Jul 1.3 90 90 0.11 as T70. 0.9 To7.0

7 31 6.2 90 T ." 0.9 101

a801 A. 7 5 741 L9 73

22Ott 2.570 0.03 0.05 J". 6.o is

a 36 70" L3 70 so O.068 a on 2,570 0.03 0.02

73.1l 6.2 60
80Jul 2%.T 3 an6 7 11 0.9 M5 0.2k

22 out 21570 0.05 CAI 7 1.1 1.5 0
70J.1 5.9 7O

arr3 70J1L 1L3 ho %I 0.060 a~u Ad 3.0 15

71JA 6.8 I.t a 01 2,570 0.01 0.01

a0. Aa 2.6 a
n Ott 2,170 0.03 0.02 50 t v~a 77.1 5.9 101 0. h9

a 3 7 Jul 1.2 35 31 0.ob0
TJul 6.1 9 a7 70. 1.0 LO G wo .

a jui a.6 1.5 70. 1.5 350

n Or% 2,570 0.05 0.01 7 J% 5.0 Lo

A 39 70:%1 1.2 30 30 0.05 n an115"17 0.0ok 0.03

8 '0.1 24.6 1.5 Ja LO 5 05

a2 Ott 2.570 0.03 0.01 T Jul 1.5 k25
70.1a 5.9 M5

2% h 70. Jul La A 0.018 a0. 5a2.0 25

70Jul 6C1 1 U Out 2.570 0.06 0.03

01 Out 2,510 a 9 7 Jul 1.0 LAW 1.0

22 Ont 2,11 70.1Ju 1.0 730
71A1 1.6 601

2A41 T ul LO 15 is0.aT70J" 5.9 250

7 J" 6.1 4 a J" 2%0 0.5 .

a Jul 2%.5 0.065n 2" .5 00

22 Ont 2*, TM 0.05 0.09
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w"M 1.1 MIEATUUZm WImi 3.021. PULM 1 (Owtd3

(19)Oa *4W1uvl (1962) Out o 71m" 4- C. Lu,

w/,/ w %b uw 'MR, mr,1w urnw ;M,~~

alo0 . .Ju 1.0 1,202 1.2 2C 9 T Jul 6.5 1SO20

T Jul 1.9 250 
22 ON% 2.573'.3 .0

22 owl. 2,570 0.05 0.06 09

n 11 7Ju 1.0 I.,o 1.6 2C 10 TJl 1.0 1,00 .

a J.1 36.1 150 T Jul 6.5 22

22 Cut 2,51 0.05 0.ob I Jul 26.3 65
.Ott 2,570 0.03 0.02

23 1.2 ? Jul 1.0 1, go 1.9

T Jul 1.6 1,025 201 it T :, 1.0 1,1"o 1.5

T Ju 1.9 5m 0 . 7 Jul 5. 2,2D
Ju 26100 7J'4 6.6 35

Jul 2b.1 70ul2

22 t 2.570 0.0?r 0.0622O ST0.3 .3

n 3 7Ja 10 30030 20.13 7 Jul 1.1 21200 3.0

7 ul 1. LW. 141 6.6 m0

1 T Ju 00. 
a. Jl 2.0 6.3 165

IJul a. It: 0 M 
U Ott 2.570 0.05 0.05)

UOtt 2.570 0.07 0.0? 2c. lb T Jul 1.1 6,0-A 6.0

2011 TJ" 1 5aw5.?7JUL 6.6 650

5 T JIL 1: 1,5 
At2. 9

226 7.1 5.5 1.020 
J. arOt 2.570 .5 05

Jul~ 1.J,0u7.. 6.6 850

7.0. 3.8 2,f502l 
ak 3 b

231% TJul 
8. Julw h. 22O ."00 0.06

8 J'd 2%.a 600 aOat 2.5700.CT .6

n ant 2,510 0.11 0.101
50 05 V

n 16 T Jul 5.4 6,500 f is 71 ?Jul 6.7 100

n2 Ot 2,570 
7..19 cis T u 1.1 Io0.*

5~~~~~ JuJu2l, .1 19206 .. 6.? I2.o

2817 0 Jul A.2I 2,aM 4f a9 811 26.3 500

21 on 2,51 0 33 3.0 a 3n 2,570 0.10 0.0.,

x m4 
2c1 IT T J 6.7 2,502 lb

IM 11 Pubd 1 Jul 1.5 12 6.01v a Jul 21.6 00
a Jul ah.3 00

20 1 T Ad 0.7 43 0.03 Ma 2.570 h.0 6.0

T 1.1 1.53521 
Jl .7 6 3

7 J.l 6.2 h.5 ci :% S. 6.0

a Jul ah.2 1 8 Jul z2s.6 1,000

22 or% 2,570 0.01 0.01 n 0ut 2.577 0.10 M. 06

2C 2 T7Jul 0.7 50 0.0"6 2c1 it 1. T 6u .7 20.000 It0

T4.1 6.a 6 8 J1.1 23.6 3,lo0

8 Jul 26.2 1.5 22 O 3.0 3.0

U1 Out 2,570 
0.01 0.01

a203 T Ad 0.7 TO 0.051 Of c l9 8 Jut 25.6 Is. e

a Jul 36.2 4 2020 a Jul 25.6 1,002 %a

U 0"t 2,570 0.01 0.01 22 an 2,370 11 it

206A 7 J'a 0.6 go 0.0"3 ac1 a aJul 25.1 125 6.2

I Jul 6.3 is5 Ma 2n.570 2.0 1.9

22Owt 2.570 0.01 0.01 ac at a2.1 3.7 so 2.8
R ant 2.570 0.1. 0.16b

60 r, V
of 2c 4 IJ" 0.6 IM O.061 s 23 6 SJul 21. o 1.8

= 00 0.3 0.05

2C 5 74J.1 0.8 1.2 0.10

7 J" 6.3 as 20 36 0 Jul 25.7 68 L.A

a JuO20 9utaa 2,570 0.06 ...06

2.2 owt 215'70 0.01 0.01
a2025 7 Jul 1.2 1.50a 1.2 1"

2c 6 7 Jul 0.9 175 0.16 a J., 2".7 60 0.01 0.05

7 Jul 6.3 3t anOu 2.570
a84.1 3b.3 16

22 out S,570 0. ca 0.01 20 36 7 Jul 1.2 1.5m2 1200.'

2c07 7.1.1 0.9 3w0 0.32 n 01M 2,510.o 00

84.1 3b. 3 30 20 27 7 Jul 1.1 1.000 S0ao0~

n ou 0.510 0.02 0.02 T7Ju1 5.1 a

2068 7.1h1 0.9 6k0 0.A2 8a. 3u5.1 20

7 JUL 6.5 130 
22 0ut 2,570 0.06b 0.06

8Ju. 3%.3 25
22 out 2,570 0.0(3 0.08 20 .60

Ut11l 1"d J1 1.6 1o

20 ft
of2c 9 7.1.1 0.9 502 0.634 21 1 7 Ju 1.2 IT 0-2%

7.1.1 690

a Jul 36.5 0.9
v out 2.570 0.02 0.01
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MkUJ L I MkM110 M1, UMS y6LO It (0-d

(1963) A9tW 11-1 FAMW (1962) A flaW

2b02 73 JUL 3-3 25 0.03 23.01 73.1l 1.6 A0.6

7 Jul 5.o 9 '1.1 r~d 7 3.1 0.3 2

a Jul Ib 1 .8
22 of% I,57 0.03 0.02. 23 1 7 Jul 1.7 10 .1

7 3.1 5.3 3.5

60 ft 
8*v 2..1 0..8

of 20 2 73.1l 5.0 10 0.0"*0 Oct 2.570001 00

20 3 7 Jul 1.3 52 0.o66 23 2 y Ju. 1.7 20 0.07'

7 Jul 5.0 Lk. 
73.1 5.3 10

63Ju1 24.5 a :..i 23.1 3.10.2 .2

22 Oat 2,570 0.06 0.03 22Oct 2,570002 00

0 tz23 
3 T J1 1. 10 0.15

of 201 73T.1 1.3 120.11 73. Ju .3 38
a Ju. 23A1 13

20 1 T7Jul 1.3 99 .12 22 Ogt 2.570 0.02 0-2

3.J 24.5 100ft t

2201% 2.570 0.02 0.02 of 2Sk 4 73.Ju 5.k o0 .. 66

110 ft V 
n k 73.1 1.6 12 0.21

of 20 b 73Jul 5.0 10 .37.L 2351

205 T7Jul 1.3 250 0.2Oft 2.5 0.03 0.03

T Jul.t 5.0 1500..
83.1l 2h.6 Le 225 T73.1 1.8 IM 03

22 Oct 2.170 0.0 0.02 7 Ju 25.5, 30i

20 6 7 J2.1 1.1 300 0.32 22 Out 2,5700.1 .0

7 3.1 5.1 210 23 6 T J.2. 1.8 M5 0.61

Jul1 24.1 25

=1 oet 2,170 0.03 0.02 T7Jul 5.5 300
3 J1 25.6 45

20 T T J.1 L. 102 0.16b 22 Oct 2,570

h27 Ju73L20 2T u 1.9 1.013 .

0.07 0.01 T 5.a35 1,002
22 On 2, 570 0.0 0.0 81 23.6 120

75 ftW 
83a.3. 23.9 3w0.20.1

of 207T 7Jul 1.4 52 0.63 n ort 2.5700. 01

208a 73Jul 1.5 1,a 2.1 So vt

T7Jul 5.1 410 of n 7 T7.1 1.5 5.0 23

aors 2,370 0.06 0.06 2cs T Jul. 5.3 1, 1
T 3.1 5 5 8.020

!a ft v Cie a 3.1 23.8 1.,202.1 .

20 5 T.Jul 1.1 1,w 1.k a2t , 7 I."*3.

80 ft I0 at 
so

20 9 7.. 15 3.w 7.2 2 8 sa

2D09 73.1l 1.S 2,2M 3.3

73Jul 5.1 6w 50 ft 1 7 3." 1.3 1,W 10,000 13

a~00 0.07.6 a a 2
22Oc TO0.8 O2?39 9 73Jul 1.3 1,0m 1,020

S1f 
Jul73 1.2 250

83r a . .1 23.T 60

2 0 9 7 3.1 5.1 ,o w 1. 2 Oc , 0.08 . V

20 10 1 Jul1 1.5 10.m1
7 Jul 5.1 1,110 2110 7 Jul 1.1 675 500 :.12

a Jul 23.6 bw7 
3.1 5.2 102

83.1l 2%.k 590 
83.1 23.7 20

22 Oct 2.170 0.14 0.38 2 Ont a."7 0.06 0.0'

h0 ft v of 
251 U 73.1u 1.1 600 102 0.6$

2D010 73.1 5.1 SAW 2 73. 2' .2 50
a6Jul 23.6 10.2

20 11 73'.2. 1.1 0,020 II ar t 2.7 00O30

22 Oct 2,570 3.b 3.22311 7Jl .0 OD 00.0

to ftV / orT3.1 
5. is

20 11 83Jul 23.5 100 17 83.1l 23.13002 00
2 Oct 2,1700.2 .2

2012 8a. 'a 235 102 6.9

22 09% 2,57 0.9 o.8 21 13 73Jul 0.9 10b.3
73Jul 5.0 7

2D013 83Jul 25.5 61 1.2 Jul1 1.1 6

22 Oct 2137o 0.01 0.05 a Jul 25.6 1

201 83. a 251.5 2 0.35 22 Oct 2,570 0.02 0.'2

22 on 2,5W0 0.0h 0.a 2 "

20 15 83.3. 02.5 17 0.31 3,011 PIM I73.1 0.6 2

n r ."Oo .h2F1 73.1 0o.6 21.

2o016 83a Jul 33 6 0.15 73.1l 2. 5

22 3et 2,370 0.01 0.0w Jul. 239 0.8002 .2
22 Oct 2,10 .0T00

20 17 7 3.1 5.0 30 0.15

a3Jul 25.2 6 21 2 73Jul 2.1 11

22 Oct 2,370 0.02 0.02 8 3.1 23.8 30.2 .2
22 Oct 2.5'00.2 .2
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/

TK3 LI FAMATION 01M. U.?=U.LU It (Ctd)

190i) Afut ER -Me~ 51.14 . .6 (1962) After 4.1.1 V .
- 0~e 0lo.~ 51. hI. 05,0.4 0y4 CI. O~

welt wlr rhr rhrmo " r/7hr mur/hr wlhr r, r

2F 744 2.2 60 3. 1i 207 7 Jul 5.1 150 1.2

1 Jul 23. 10 7 Ju1 1.9 17
Or% 2,70 0.02 0.02 8 Ju1 2.6 45

a Jul 2.7 50
7 i Jul 2.2 70 0.14 22 Oct 2,570 0,03 0.01

8 Jul 23.T 1215
O1 let 2.5T3 0.03 0.03 20 8 7 Jul 0.9 o,o0 10,¢00 8.9

7 Jul 5.0 1,500

21 Jul 1.9 125 0.22 8 Jul 21.6 500

a Jul 23.7 1T.5 22 Oct 2,5TO 0.0, 0.0'
22 Oct 2.5T0 0.01 0.03 209 7 Jul 0.9 ,C l,00 7.8

v 6 T Jul 1.9 215 0.38 7 Jul 5.0 45

8J ul 23.7 28 8 Jul 21.5 10.5

22 Oct 2,5T0 0.06 0.05 22 Oct 2,570 1.2 0.46

&W% of T Jul 1.9 7,000 13 20 10 7 Jul 0.8 150 ISO 7.10

2r 7 7 Jul 2.0 7,w, T Jul k.9 10
a8J.1 21.:5 4

Z? 7 7 Jul 2.0 ,00-0 1.8 22 Oct 2,570 0.1 0.1

31 5.6 600
8 Jul 2.2 150 2 11 7 Jul 0.8 60 100 0..

22 Oct 2,570 0.08 0.06 7 Jul 4.9 4
8Jul 21. 1

v 8 T Jul 1.9 7,00 7,0 22 22 Oct 2,570 7.03 0.02

; Jul 5.6 6,500
8 Jil 24.2 600 20 12 7 T.1 0.7 30 3.01"

22 Oct 2.5T0 2.0 1.5 T Jul 1.8 1.5
8 Jul 21.h 0.1

S9 7 Jul 1.8 5.000 5,000 8.5 22 Oct 2,570 0.2 0.1

T Jul 5.6 6,500
8 Jul 24.2 1,O00 2C 13 7 J.l 0.7 20 25 .013

22 Oct 2.570 1.1 1.2 7 Jul 3.6 3
7 Jul .8 1.5

2F 10 74 .1 1.7 300 275 0.49 7 Jul 5.5 2

7.1 5.5 100 9 Jul 2.4 o.OT
84.1l 21.1 20

22 Out 2,570 0.05 0.05 2N 1 7 Jul 0.9 2.0 2.5 0. W2
T Jul 1.7 0.75 17

V11 7 ul 1.7 IS0 100 0.25 8 in 21.2 0.13
7 Jul 5.s 50 22 Oct 2.570 0.01 0.01
8 .. 24.1 1o

22 Oct 2,5T0 O.06 0.09- - 2K 2 7 Jul 1.0 2.S 3 002
8 Jul 2%.2 0.15

L'12 7 Jul 1.6 Is 35 0.049 22 Oct 2,570 0.01 0.01

74.1l 5.5 15
8 Jul 24.0 2.5 2N 3 8 Jul 21.2 0. 0.021

22 Oct 2,570 0.03 0.03

2 13 7 Jul 1.5 1.2 10 0.015
7 ul 5.5 5 23 5 7 J.l 6.1 7 Y

8 Jul 21.0 0.8 8 J 21.3 2
22 Oct 2,570 0.03 0.01 23 6 7J3ul 5.5 15 7" '

21k 7 Jul 1.5 7 7 0.009 7Ju1 6.0 lk

7 U.1 5.1 3 8 Ju 24 .1 6
8 Jul 2%.0 0.25 8 Jul 2.9 5

22 Oc 2,570 3.03 0.03 22 Oct 2.570 0.03 0.02

v 11 7 Jul 3.6 1.5 0.00? 237 74 Ju1 5.5 100
7J.1 5.4 2 7 Jul 6.0 105
7 Jull 5.6 1.5 i Jul A.9 20
8 Jul 21.0 0.5 22 Oct 2,570 0.05 7.03

22 Oct 2,570 0.02 0.U
brtwof 2N T

201 7 ul 0.7 h 5 0.003 A 21 8 7 .J, 1.3 10,000
7 Jul 1.6 1.5
8 Jul 2k.0 0.2 29 8 7 Jul 1.3 10,00
22 Oct 2.570 .16 0.01 0.01 T Jl 1.3 6,00

7 Jul 5. '0

2C 2 7 Ju 0.8 6 8 0.00b 8 Jul 21.8 150
8 Jul 21.0 0.25 22 Ot 2,570 0.11 7.10

22 Oct 2,570 0.16 0.01 0.01 219 7Ju 1 .2 550

0 rt t 7 Jul 1.2 600

of 2C3 74Jul 0.8 10 0.008 74.1 5.1 35
aJul 2;.8 9

20 3 7 Jul 0.8 5 20 0.011 22 Oct 2,570 0.033 7. 2@
8 Jul 2.0o 0.85

29 10 7 Jul 1.2 8o 120

2C 1 7 u " 5.3 15 0. L2 7 Jul 5.9 10

a ul 3b.0 2.6 
8

Jul 2 .8 2
. 22 Oct 2,570 0.' 3.:1

. Jul 5.9 1. o.6
8 Jull 2.5 O.T 21H 11 7 Jul 1.1 30 36

y Jul 5.1 2. 5

6 7 Jl 5.2 Is 0.7? 8 Jul 26.8 0.6
7 Jul 5.9 32 22 Oct 2,570 0.03 3.01

8 a 24.5 15
10 Jul T.2 1 2N 12 7 Jul 1.1 20 20
16 l 213.0 0.06 7 Jul 5.3 1.75
22 oc 2,570 0.03 0.02 8 Jul 29.T 0.5

22 Oct 2,570 0.03 -.-1
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MWJ ILA UMA"O MIL. UWJ FUL It (CON")

Ouatufite PAS ttm Dat U Oulram13 -F-11017 Oulte Ti

OS* il wiltt will, 2"r

M8 VIA h T 7Jul 0.9 0 0.0t)

com 74. 33 0.018 7 Jul 69
74. Jul a Jul 01.1 0.4

w_ 1 0.1 1,37 0,.00.0
al 4Jl 1.1 0.3 1.0 ON0

.02% M,37 0.01 0.01 took 14.1 0.9 100 .2

21 4.1 . 19 . 0.009 al 1. 0.9 0 0.3

a Jul.. 33.6 0.1 y4. Jul 2 Is l

a 091 M.07 0.01 0.01 8 Jul 21. 3.9
n oat 1,570 0.03 0.03

84Jul 23.6 0.33 1w f% I
as0.' 2,370o 0.01 0.0 JE9 74 1.0 300 0.3

41 ?4. J" 1 0 1 0.013 6 J4ul 1.0 1,090 2,0001.

a.,A 23.7' '0.3 1 74J.1 6.0 a
UOKt 2.510 0.01 0.01 7 .7.1 6.2 98

S JA. 21.1 20

a1 7Ju1 I a 30 36 0.036 9 401 k6.9 6

74. Jul 6~ 16Ju. 213.0 0.7

84.1 23.7 w anOu 2.370 0.00 0.00

ONt 2.170 0.01 0.01

5071 taofz6 10 Ju1 T3.3 2.6 0.15

or w 6 7 Ad .3 Im .13 05 ft v .
at 6 74.1l 1.3 360.29 orz 6 74JU1 1.1 3,0003.

84jai 23.8 7 at7 104Jul T3.3 6 01

9 Jul 16.7 2
n oat 2,570 0.00 0.00 z7 T J4 1.0 2,440 1.30 2A1

T Jul 6.0 700

71 74.1 2.1 600 2.100 1.3 jai4. 21.0 3

7 Ju1 3.8 0 94.1 k6.3 11

7T. 3.8 $ 00 isJul 21M.0 2

84.1 33.7 29 a oft 1,37 0.1 0.09
2.5"7 jul 1. 3w0.20

1017 - .74. 6.0 17

'Gt ay I 7T4.1 2.1 1.30 2.6 aJ. 94.0 1.7
aOt% 2137M 0.00 0.00

U8 7 Al1 *.I 1,=0 1,30 3.0
7 Jul 3.8 1.200 200 ft v
84.1 23.8 TO at a 7 Jul 0.9 100 18 0.086

aont 2,370 0.13 0.1it

31 9 7 74 2.0 1.300 1,00 U aia Ii7 . 1.0 1.30 2.001.

7 4.1 1.8 2.300
a ,,1 23.8 23 39 74J.1 0.8 12 21

anOu 2,370 0.2f 0.89 7 Jul 3.9 1.3
a :%I at.0 0.al

20 ft 74.1l 0.8 21,30 28,30 16 No@1, 3,10 0.01 0.01

at at9 T74.1 2.0 1.30 3& zID 7JUL 2.1 2.0 1.0

210 7Jul 0.7 260 am 0.2.3 7T. Ju .3 1.0
?4,a17 J.0 33 3 7. .9 1.3

T4. Ju 3.7 12 a841 24.0 0.26
84All 23.9 is 3 1.370 0.01 0.01

22 OuM 2.570 0.00 0.01? LI ?JL 52 12

11 7Ju1 0.7 113 lam 0."9Ju 84.1 3.3 0.13

74J.1 L9 is 30 on Ot 1370 0.01 0.01

74J.1 1.7 X
84.1l 23.9 0.6 5L2 T4. Ju 3.& 0.6

U or% I,37 0.00 0.00 8 Jul ail.3 o.14
so*% al370 0.01 0.01

212 74J.1 0.6 1t 31 0.021
.Jul M.3 13 74. Ju .53 1.0 c

7.. 3.7 2U 84. 2.3 0.13
8 .1 23.T 0.a . Ott 170 0.01 0.01

a Jut 230 0.. .0
=5r ,5000 OW3 74. 1.1 10

U." 74. Ju .53 1.73

7mva ALL 3.3 1.3 0.012 a J.L 26.1 0.V3

L u 
Uh0062 Oct 2.5"0 0.00 0.01

n on1 21370 0.01 0.001 100 f% v
at IL 74.1 1.) 100

S 2 7 J.1ul . 0.1AS 0.009
an Z.TM 2,O.00 0.00 2L5 3 74. 1.2 300

7AU 3.3 10

33 7 41.1 0.9 3 0.001 8 J.1 ah. S 14

74.1ul. 6.0 22 Ont 2,370 0.04, 0.

22 ant a." 0.00 0.00 2L. 6 7 Aa 0.9 1,30
T 7Jul 1. 1.0

001 Vu 7 5131 1La
1w3 e 4. 0. (0 .09 a 4.1 21.1 17

o TJu 9 0anOu 2.370 0.06 0. Ob

168



ThU, 1I UA0 TMM. LIVI MAX It (CON4)

354,mm ZO.O Tu ?a= wvz.-9 WCUISUlt,4 9WWRl NO ?I. = r/ 1l laA{/7Il (
4  

ANF PY.TJ - 00CUL~t-d

I is) ktft.41Hur(92) 
Atr 

Y 
o

Zbe., 01t. 
Ope Ct elosed .Otber - i a, ..-h wz~fr . MI 1r - - -1. wh

e US r ( r I 'it T/ll, hlrs lurl? ohr .urfh r /Ir rl/r

21, 7 rI 0.91 1,000 0,87? m I I Jul , 1. , too

J u l 1 .2 10
8J4. 6. 10 7 J4ul 6.a 6

2 1 ut . 1 0 0.06 3.0 8 Jul 24.8 1.1
a * .1 0 22 ont 2,TO 0.01 0.01

2L 8 7 Jul 0.3 100 0.071o=
24 4~1 64 I9 7 Jul 1.1 5.0

7 Jul1 64.1 5 7 Jul 1.2 1.0

O u t l 7 0 0 .0 1 0 .0 J u l 6 .2 a 1 . v
8 Jul ?k.. 0.

9L, 74.11 0.8 t0 0.00? 280 . 2,170 0.01 0.01

7 Jul 6.5 1.21 etu .T .9
a Jul 3%.1 0.3 2.0

1 O .50 0.09 0.02 1 10 7 10 0.0 0.00

2 .0.006 
a 

J1 
. 7. J u 2.2 .0 16

Cowsy Rad 7 Jul 3.4 4.0

L to 'Ju" 0.? 2 0.2 a Ju 24 - 0.0L

1.1 24. 0.2 
31 I t Jul 24. T 0.08

J.1 24.6 0.13 0.00 l 21 8 .1 24 .7 0.1
2L 13 a Jul. 24.6 0.13 .0511 u . g~ ll .3k

2 . 9 1.2 13 a 
J
ul 2.7 0.

84. . 2. 0.1 
8 4.1 23.3 0.1
2Jul T 0 1 2 Ot 2,570 0.03 0.0 .

111 7 J". 1.4N 1.0 1.0 0.001 2 u . . .X
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121141 31.5 3.1

0.12 flt 1.65 U 141 $49 3b 0.037
1114 3"7. 5.0

0814 not1 1.6 L& 141 6.9 h3 06
13 ALL. 3L-6 4.0

0.1.4fnot1 1.11Li41 7.0 so . .85
11141L 31.7 S

0814 rut M* 11 141 7.0 90 0."9
11141 31. 10

0814 flas 19 LL 14 7.1 90 0.99

0a"& Ime 170 11 A42 7.1 90 0.99

701A ntI1f in 11i1. 7.1 90 0.99
is~ 31.U9 13

.AA 71*6 113 11.144 7.1 9 0.94
2 A 31.9 Lo

0814 Frat 173. 1114L 7.3 a* 0.88
a 14" 31.0 8

0o.lM L76 1114 U. l M 0 0.77
11141L 3.1 6

CoLifAtl 111471.LAL 7.3 T0 0.77
is1ALL 39.1 6

06"14616 11141 7.b 70 0.77
it211 31.2 6

'A11 ftO8I 68118? S4MOM ISM4 VA 40" rtt. ULW 2.5 r/00 %W9 "S
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a lga. ,91 1n
m rx t .nmmc am 04 a a

Sa 16 0.01
I :O00 JA 19 0.03

1,000 JA 25 0.015

Wbi "" 580 . 2? > 3,0O2 1,000

11 500 JA 29 > 3,ow 1,000
*y is0 JA 30 410 2,150 300

13 390 JA 31 ) 3,000 370
1,. 330 JA 32 1,TO 330

warm 12 ,1.33 ISO 1,1,50 310
JA 31 1,100

Aw4970 JA 33 800 ITO
Ae""m 9 51.0 JA 36 51,0 1.40

Am..4 U 500 JA 37 330 100
JA? 31.3 22 2

Ac.. 13 360 JA 39 160 63

Am..14 360 JA 60 lao 50

A..132350 51.1.1 83 1.0Axeom" 15 E JA k2 33 E

LA... 16 220 A11. 23

Acm.. 17 200 JA 43 2

Ac...15 JO JA 45 19

Ace..819 13 h.3171
Acom 20 ISO.01

411 18 110
k1t 5 1,000 l 2 250 130
"t? 6 > 1,000 i 3 3TO 190

so%%? 7 70D k1 550 280u t%7 7 TOO k'~ 6

b~t t 8 21.03~2 850 2"
ill80 4 6 150 1,400 310
JS10 9 2,100 49

3 18 1,TOO

JA 3 1,000 4 9 2,100 1,0

J.7. T 5w1 2I's 6,00

M 8 ,.30 416 2,00 1,0
2,8W 300 41? 3 30008

MA 10 2,350 3o 11820 2430
JAA U 310 1.i 192190
.AA 12 1,350 250 JS 20 950 0

JAA 13 2100 JS21 600 160

. A 1,0 210 ,J 21 ).30 120

J4A 15 170 4 23 290 11.

51.1.16 60150.. is A 200 67

SMA 17 130 43125 150 31

JAA121 1.2 1i0 is26 100 1.0

JA.119 100 4 2' 73 32

5M20a 270426 
51. 21.

'80 41290 9026 11.
SAA 21 so JS3 0 9.1

"" 6 1,31 17 9.1

5MA 2k 150 31 S 432 17 8.8

SMA 25 1.31,
JM 26 IO 1o 501 2.3 68 36 6
SM 2? 32 t2 60
SMA2 82r 3o .33 130 8o

JS 29 3A 301 100 120

5*1.30 33 26 i503 5 70 103 160

JAA 31 ;24 c 6 630 230

JA 32 26 1s JC? '7o 280

S&M 33 8.8 :C a 30 880 6,00

2M3 21 10 5c 9 300 1,350 560
JM36 17 9.7 Jc 1 3,000 >3,200 > 1,000
A3 210 C ' 32 , 5,000 > 1,000

210 SC 13 3,0 > 3,0 2OO,500 > 1,000

JA 38 1,250 20 1. > 3,1 3 3,0 > 1.000

SMA 39 30i :0 .0 'D
-u 40 ,0 ic 15 > 3,000

.M 02 320 SC 16 > 3,000 > 1,000

SM bt 2,800 380 SC 17 350 > 3," O >Io

j" )3 380 STC 1 > 3,c 1,000

SMA ".1 21, LOW I"O 19 2,700 56
A 43 Io 0 20 1,320 3,0

j5M b7 1,000 JC 21 0 930 350

JAA 4.9 Im JC 22 710 210

SMA W 1.3 50 23 1.80 1.

JA 59 1.2 JC 2A 31
O  100

SMh 64 0.M 5C 25 210 .1

JAA 61A 0.7 JC 2 170 i

i 60.69 JC 27 10 118 1,

4* 1 330 290 " 1 25 21. 13
5.2 730 350 JD 2 36 2"

51A 318 5w03 38

JA. 1,30 1.I0 JD ' 96

A3 50 1,1o 800 J 5 170 L2 '9

JA 6 390 1,50 600 JO 6 7m 1

A 70 600 07 30 100 65 13
51.8 1,6J0 J08 680 200
A 9 1,670 1,000 JD 9 ,T0 1,390 3

JA 10 1,60 1, 5D 10 1,0000 > 3,000 >2,00 I

5A 1.1 1,800 1,00 SD U 2,500 1,300 > 2,500 680

JA 12 2,200 1,000 J,' 12 1,65O 1,390 .,.0

.A 13 1,70 1,000 , 13 U*O 1,730 360
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Uma 4es Jom u (am"i)

Setst Ga..inom Statio IS&1Sma IM

is lb 1,i50 1,150 300 21 T 0.83

JO113 1,35 1,100 250 23 8 0

.7o1 8)0 17T 29 9 1.8

" 7 o 570 150 231 XO1.8

JD 1s 3w0 100 231 U .5

JD 19 230 a2 .2

JO 20 150 58 2P3802

JD021 100 38 29 0.21h

JD 22 7% 2F 210 36

40 23 37 19 2311 0.,6

231L2 1.1

is22 9.6 5.11

it23 15 1A 8.8 2Q a 0.0"5

is 4 19 10 2Q 9 0.05

45 5 28 17 2Q 10 C.01

ill6 ka 2k 2Q1u01)

is27 76 310.6
is8 130 9 53 2T1 I.6

is 9 190 To 20 2 3.1165

it 10 330 A0 410 215 2T03 0.03

41 11 313,00 1,i00 69D 2T 0.3

411L2 > 3,00 > 00 ) 2,5W0 730 2051 O.o5

i2 13 > 3,000 1,700 g,250 7OO

ill1% wih 600 290 Pacii 1 2.1 1. 1

41 15 30) 470 360 150 Pacific 2 3-6 3.0

ill16 8 3w 300 130 Facific 3 5.04.

it117 3i0 0 2.1 Paific I.

it1l8 280 93 5mlta 11 10

is119 2i0 al'.-re 12

42120 8 190 160 70

42 21 103a 
.

4I22 T6 31..-6

41 23 61 27 O2a.3 7.9

JI 24 31 16 al" h L

41 25 23 37 mom 5 19

ill26 17 9.i Oim 6 22

is2V 9.6 6.2 Gle.67 1.7

ill2 8.6 -5.8 mom a 1.2
mom6 9 1.2

j? 1 2.5 2 C00. 10 1.2

M7 2 3. am~ 01 1.8

47 3 
0.6 om129

j? 4 16 I2 OIS1 06

41 5 3320 Clonis 0.2-

J476 8'0 ako 0 16 1 1.

41 7 1,w 9hC 300 C1.M 17 :

478 a > LO 2,500 1,000 01.6 19 ).0-5

am 3~ ,0 600 01..20 3.07

J7 10 360 390 160 Glen21 30

47 12 90 45 01" 23 .

J?713 TV 39

471 il1 20 'b2*rm 1 S.

47 15 )A11 wAL&M 3 I.:,

47 16 21 Ilkilrm4.

40 1 2.3 3 Iin6

40 2 2.5 3 %b1.ro 7

40 3 5.6 5 VAI&M a '00

4k1 11 1b160 9 2-0

40 5 2. 2 21 ljir. 10 .,

jo06 20 250 180 Wr 1,f

40 7 2b 3,o 1,b0 850 W1&u 12 A

40 a 1,200 1,370 850 Mg& 13 3

409 , 320 b.6i
4; 10 1,000 2,5W0 TOD w~rom 16

401 u T 150 100 1b1drm 171.

411 8.a2 Lc.,U I .

42 2 7:4 Low11 2

42 3 3 .7 14-11 3

4 0.26 Low11 k

Jis 0.05 1ava11 5

it 6 0.03 tLa.1 6

42 7 0.08 Lo..U T

So.9 0.73 Lo..11 9 .

2.10 1.7 Loil 10 .

a.2.1 6.0 14".11 11

a8 Itoe L4 13

L4"11l 15
090.65 Effmu. 16

x31o 1:2 2oW11 IT7

at311 3.'.

2K312 5.5 .L8yI1

3 13 12 California 2

13 2i 1 C"Ifo?616 3
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WUE C.2 JOWMX lT OS0 (OMti)

All nIm Mawr" am D" 2

%mt.NIE, COGES Usua Statio Seiam l

9-..0.38 0.1d Fiat$ 33
0lt 1*t .0.1.3 0.ld Flats 1 2.1. 1.7 1.8

ft1wwwad, .- 0.55 0.21 Flats 35 1.7
ab.11r" 1.0 01 Flts 36 2.6 1.6 1.6
ClJcum a',.. 3.5 %614 Flats 37 2.0

.iflrod t, 21. 0.14 Flats 38 1.9 1.4 1.1
Ca11fw.Ila 10 1.6 ce"1 Fa 39 1.5
Caormt uU 1.3 0.ld Flats W. 2.3 1.1. 1.6
0.11*97.1. 12 1.11 0CCU Flats 1.1 1.3
Ca11*0971. 13 1.9 0.11 Flats 1.2 2.7 1J1. 1.5
Californa 11. 37 OoLd Flats 4.3 1.2
0altforol 15 23 Cold Flats 641 2.5 0.86 o.86

Go1d Frats 15 0.51
Phil1 1 0.5 001 Flats 1.6 0.6L. 0.1.2 (3.49
Pnil12 0.76 0.ld Flat. 17 0.31
71.113 T.0 Gold ruts ho8 0. k9 0.26 0.29
Phil11 26 Cold Flats 49 0.29
71.115 13 0.11 Flats 50 0.3 0.2 0.22
Phil16 30 0.ld ruats 52 0. 37 0.26
ft117 28 cold Flats 51. 0.6.6 0.29 0.38
Phil18 18 col Flats 5 0.166
Phil19 21. Gold Flats 56 0.99 0.31 3.
Phil110 26 CO11Fruts ST 0.1.
71.11 1. 1.9 cold Flat. 58 1.1 0.33 0.1.
Phil112 2.T 0.1d Flats 59 0.1.2

0.11 Mltn 60 0.52 0.3 o.4.6
Dm10.05 Gold Flats 61 .c

0o .07 cold Flats 6t 0.72 0.37 .4.6
Dm30.9 G&W1 Flats 63 0.36

Dm. 8 .2 cold Flat 6 0.11A 0.11 0.16
Dom 5 19 G414 ruts 65 0.06

am611. 0.11 Flat. 66 0.01. 0.02
18 7i 0014 Flats 155 0.32 0.16 0.2*.

cma5.0 0.11 no"t 156 0.20.
0.11 Flat. 157 0.76 0.26 0.36

~0 ?10.10 0.11 ruats r 0.32
Crossover 2 0.06 :4u1 Flat. 159 0.78 0.36 0.1.1
Crossove 3 0.05 OC: !,a%- h0 0.32
0,-mowr 1. 0.05 * 14 Flat. 161 0.4.2 0.26 0.31
0,0.5w 5 0.06 .. ;A im F l;a 0.11,
Ci...avew 6 0.11 ac1 T.ats 163 1.1 0.560,!
Crossover 7 0.6c 'W I.1A~d L-6.9
crosover & -1.0 -- ; 0.1 lat. 165 4.0 1.3 1.6
Cossover 9 2.8 Gold Mlat 1" 1.9
Cro.a.ver W0 6.1 0a11 MISt I& S.0 2.1 2.6
crossover U 6.1. 011 puats 1" 2.7

*Cosoer 12 8.2 0.11 Flat. 169 6.3 2.8 3.0
Crossove 1) lb 0.11 fla 170 3.0
Cimsa..., 11. 20 0.o l 1 h.2 2.7 3.0

0.11 Fiat@ 171 2.8
1.5 cold1. nom 73 1.1 1.6 1

. ,0.1.9 0old Flat. 17T%
0G11 rlats 115 2.3 1.1

C107 1 16 0011 flat 176
Clay 2 8.3 0.*" ruats 11 1.5 0.76
Cloy73 5.0 0.11 Flats 119
cloy 1. 2.5 0.11 Flats 179 0.1. h.a
0107 5 1.1. 0.11 FLaSS IN
Cloy76 0.7?.1 Oalat Mu I 0.2" 0.LI
0107 7 0.1. 0.1 Flats 188

4GI 0UFlats 0.51. 0.21 p

Cold Fiat@ 71 0 .1 P)latMS191
God laa 1.12 0.06 0.09 0 MSG At 091.

0.11 flat# 9 l 0.09 o Pm 1"01
cold Flat. 60 0.12. 0.165 0.193o uts too0 6

Cold Plats U 0.16 GFlat 1976 .
0.11 Flat. 11 0.19 0.116 0.17 t..ld1 Fla 9

.21 Flats 10. 0. ) 0.11. 0.1 Zaisa~ valley771
Cold Frats 15 0.1 Metes. Ia.11.77 0.0 0
0.O" Flat. 116 0.19 0.1.A 0.18 Kartel Valley,?9
001 Flats 17 0.9 ITuTAVet Valley? 7 .01 0.012
Gold Flats 18 0.31 0.14 0.1 lb gaelI 1110773T
0011 Flats is 0.19. KavicA Valley 76 000 006
0.11 Flats 16 0.32 0.17 0.18 F"Ine1. Va11" 77
0.21 Flats fl 0.19 KanIet 1.11y 78 0.0 0.006
0.21 Flats 10 0.34 0.2A 0.22 tavleh Valley 79
0.11 Flat@ it 0.219 Kawie1Vale 1107 6 0.003 0.01

.14 Flat. 30 2 6 I T 12 ravich 1.11.7T8
Go1d Flats A5 0.319 taoLet Valleyv 7 0.00 0.006
0.11 Flats 36 0.1.1 0.3 0.31 Kaurth Valley 83
cold Flats 27 0.3#4 KA.eh valley 801 000 0.016
Cold Flats. 1.1 0 0.0.6 KasicyA 1.11.7 85

Gold Flat. 29 . - 0.87 Kavietl Valley 86

0014 Flats 30 2.0 1.0 1.1 Kawich Valley 87r
0.11 Flat. 31 1.0 Kavteb Va1l07 88 0.005 0
0.21 Flats 32 3.3 1.7 1.8 YKvenf Va1l0y 89
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Y le-T5* TT- ~- Ti'r .21 K7 W - 1,7;..

Mk.: C.2 JOE WT M (Cfttd)

All trm "Wavered oS D5 Ch".

disi sOs4m oms CMA tt ktA om fm

KAWSa T&U" 90 0. C06 0 Ranich "W"a 1.33 0. 6
Yauieb TAL2i7 91 0 PXavie Vh " ±1.234 o.o16
cavU*a Th3.3.ay 90 0.035 0 Utnle V1aly 2.36 O.0 0.5
XavIsh T41207 93 0 Kavith Valley 1.37 0.5
Kavich Vale 9k oo16 0 Kavich Valley 1.34 0.006 0.52
Kaviefb T41& 9 0 XsiA TfAy10 139 0.52
Kawlon Valey 96- 0 0.50 uawttb valley libo 0.59
Kavich Vlley 97 0.52 Kawieb valley 161 0.005 0 0.56
rA.Leh Valley 96 0.003 0.54 Kviek Valley VL2 0.52
Kavich 13A y 99 0.56 Rawich v1.1.y 163 0.5
Kawleb valley 100 0 0.59 Kawieb Valley Ikh 0.01 0.012
Kavleb Valley. 2.01 0.52 Yavieb vh1ley 145 0.2.9
KawIch Nblley 102 0.005 0.006 0.52 Xaviek Valley 1%6 0
Kawich Valley 103 0.5 Kovick Valey 1k9 CA0
Kawith V1107 10k 0 0.5 Kawleb Tk1Iay 150 0.05
Kawieft Valley 2.05 0.5 Kauieh %% 13" 2.51 0
Kawlek Valley 106 0.006 0.66 Kovich Valley 2.52 0
Kaib WALley 10l? 0.5 KAwieh valley 153 0
Kawleb Valley we6 0.03 0.52 Wavch Valley 1.51 0
Kauten Valley 2.09 0.56 XawIeb Valley 192 0.25 0.2.1 0.14
Kawleb Valley UO3 0.006 0.59 Zawleb Val3.AY 193 0.22
iaich Valley 111 0.50 Kawiek Tway 2.9k 0.15 0.07 0.09
Xawieh Vlley 1132 0.01 o. 16 Xawieh Valley 195 0
Kavieb Valley 1213 0.k W Awleh VW&lY 196 0.003 0
Kaieb Valley 1.1 0 0 o.%6 Kavieb %1107~ 19'? 0
Lewieb Valley 1.5 0. YA Kawlb Vally. 196 0.005 0 0
Kawleb valley 2.26 0.005 0 0.b6 Kawiek %al" 199 0
Kaicb Valley US1. 0.005 0.006 0.71 Kodeb Valley 2W 0 0 0.06
Kovich valley 119 0.56 Kawieb Valley 202. 0.06
Kowieb valley In2 0.005 0 0.59 Kawtcb Valley 20e 0.02 0.06
Xawich Valley 1.21 0.50 Knortcb Valle 203 0.06
Kavich Val"e In 1.1 0.58 o.k6 Kaviek Valley 20h 0.02 0.06
Kaviekl Valley 123 0.b6 Kawieb VaLLeyF 20 0.06
Kavicb Vallemy 124 0.006 o.14 Kawift Valley 206 0 0 0.06
)CAVieb VAl2.eY 12n omh Kewia VaLey 2VT 0.06
Kawieb Valley 2.26 0.00k 0.6 Kawteb Valley 206 0.005 0.006 0.06
Kawieb Ye.L2.e IV2 0.b W Kanlab VaLLeNY 209 0.06
Kawieb Valley 2.2 0 0 0.50 Zlalb Valevy 210 0.M0 0.006 0.06
Kewleb Vale 129 0.50 Irnleb Valley 211 0.06
Kawleb Vail"e 2.3 0.005 0.0W6 o .56 Ew1.b T&lley 212 0.01 0.006 0.05
Kawicb valley 1m1 0.52 Kawlet Valle 21.3 0.03
Kawleb Valley 132 0.Ce 0 O.k6
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APPENDIX D

UTTLE FELLER I DATA

TABLE D.1 RADLATION SURLVEY DATA, ITTLE FELLER I
TABLE D.2 UTTLE FELLER I DOSES

IL
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1&uA" 0.1 A. rO YAM110 S.W A9. 2.0393 nUL I

YAM Said Pt* Do Pat*

wok.Afl wikl wfOF OF? rffh.lr

28. 1. 9 240L.
29 4.1 50.3 1

10 JILL 73.9 1
21 4.1 96.6 23

O3c0t 2.350 0.21 0.11

to5J.1 21.9 200
L9 4..1 W5 90
to 4." 73.9 2.0
at 4.1 94.2. 1b
43 or% 1.310 0.06 0.06 05 .

WI1,.7 J%? 6a .4 500 05 .

IS J" ai1019 t00

L9J%41.1 590

13 0.% 2.350 0.0 0. ch

milmay-& IT Ju. 14.42 30 .3.
is 1.2 25.9 TO
19 .1 30.3 ko
20 JAL 74.0 15
21 ,.1 96- 6
13 0(1 a,3"0 0.03 0.03

VlI.o.511 J.I 6. 1 25002".
to J.1. 01.9 30
19 .61 30.3 01
20 JAL 1. 0 10
22.1 I96.3 2.
23 0on 2.35M 0.03 0.03

viu.417 JUL. 3. 125 0.14 .1

18 J.1 23.9 3
23 Oct 2.350 0.03 0.03 01 .

Wilsey.? 17 J " k. 3 1050..10.
18a. ill259 21
23 Oft 2.350' 0.03 0.0001105

V1.007-8 1IT. Ju .3 2.t0.o 05

1& .1 01.8 is
23 Oct 21350 0.03 0.00

WtUAgJ.4 IT 4.1 %-3 90 0.098 0.52

is Jul. 21.8 10.5
23 04% 2.350 . 0.03 0.00

V11.3..0 IT15a.4 10. 0.065 0.34

i u 2 1050 .300 .. 02

23 Oct 2.350 - - 0.03 0.00
I?.71 u.. k:. 30 0.90% 0.29

2Oc0t 2.350 0.00 0.00
2.8.JUL 21.5 200 1.8 9.8

19 JUL 50. 2W0
2031 JUL.8 100
2a3Jul 94.3 410
230(" 2,3500 29 .6.
15 3dL 01.5 125126.
29 3.1. 50.3 100
230Oct 2.33M k 3

3d o T % k.T 1,00 L.2 6.6

,Jisi, 25.5 90 0.83kb
193JUL 50.3 7
23 0(1 2,350 41
IT"& 1 a 2.. 600 0.13 3.8
is 3, 21.5 60

21 l 9k.3 7
13 0(1 2,3"a 0.13 0.2.0

pe-05IT .0.1 4.6 300 0.35 2.9

IS3.1 21.6 50
193Jul1 50.3
203JUL T3.a 1.5

23 0(1 2,.(. 0.06 0.06 Oa .

IS J141 21.6 30
203J.1 '3.5 6
213 0ct 21"50 0.05 0.0)

P.7 3.T kU.6 150 0.15 0.93

IS3.1" 29.6 01
20 J" 73.5 6
213.1L 9b.3 2
23 0(1 a. "0 0.06 0.03

p,.wMOG IT.A. k. 6 2.0 0.2.2 o.62
1a JUL. 25.6 217
23 oft 21 2.36 0.03 0.030.90.

to.2 Jul1..6 is
23 Ott 2.35m 0.02 0.e

~g~A17 JIL 4.6 700.063 0.~f

is5ill 21.6 22
23 Oct 2.350 0.03 0.00

IT1 JUL. ft.5 60 0.069 o.36

is53.1 25.T 9
23 Oct 2.350 0.00 0. oe
2.74.1 3.3 Jul .5 h.0 0.906 0.24,

is3JU. 21 6
21 o(1 2.35M 0.03 0.00

L) IT1 11.4 ht.1 30 0.0)k 0.2.8

13 act 1. "0 0.00 00

P2.73.1 ft 4.5 30 0.03kb 0.16

IS3." 21. ? at
25 (1 2ft3I 0 0.00 0.00

Pw -L5 113Jul %t.1 20 0.=)3 0.12

23 "a 235 0.00 .0

19 1



mmAA ILI (Co?1UM)

a.Da1 te Tim 04 P4" Poiltm .... -.n.atail 1..1u.4

%?. .1& 20 O.Ml 0.12

17JU .h 10
IS8is& 25.? 2 I

.qm" 18 1%4 26.0 1,30 1M2

2 .% 2,30. 1..1.

SOPN06 181 26.0 2w0 1.9 1

19 2.1 50.11 10
23 Oct 2. "0 0.21 0.20 .6.

1e3Jul 26.0 ISO
L9 ;11 30.h al
20 J" 73.T 33
212. 9." 20
a23 *A 2,3. 0.12 0.11

171.Ad 4.9 450 0.1 3.0

IS 181 26.0 73
lip ju2 50.5 33
20 1.1 -3. T5

21 '.2.94.6 
1

n 0.t 2.350 0. C6 0.08
1Ju . "o0.%5 2.4

l8 4.2. 26.0 30
19.1 W0.9 3
70 J" T3. 7 21
21.12 AL 1. 6
23 0"0 2.3 0.0? 0.06

Moms.6 17 Ad1 6.8 230 0.31. 1.6

is84.1 26.0 0.3c
23 0,4 2,350 0.05 00

is .1 26.0 23
201.1 7r3.7 7
211.1 9b.5 3

P123 0,4 1.30 0.03 0.03 01 .

is .1 26.1 20
21 0.s 1,33 0,ch 0.03

IT711 !.8 I 100 0.12 0.66

23 Oct 2330 0.03 003 0.06? 0."6

is Aa 26.1 12
23 Oft 2.330 0.01 0.0e

I T J" 1J .11 -60 0.0a" 0.39

is1.1. 26.2 9
23 Oc" 2,330 0.0 0.0 .5 ,
I7 4.1 ".8 &3 0.60

la J" 26.1 T7.ll00
23 0ft 2,33 0.08 0.0

L.% 17 Jul D!.8 7 006

is18" 26.5 1
23 Oct 2. 33 0.0 0.01

LA4 I :7". il. 9 0. OU 0.059

1848" 26.3 LS

23 Oct ."a0 0.0w 0.0 .Ob0QT

1S .2" 26.5 2.
23 Oat 2,33 0.0 .0l

12.5 17 1.1 "!.8 Id 0.05 0.13
is is& 26.3 3.
23 0.0t 2,330 0.01 0. CI

IT- 17L %8 .a 20 0.032 0.16

is J.1 26.5 3 .I
23 0,1n 2,330 0.0 0.3.o.0

L&.7I J"71. 18 39o.3 02

is81.1 26.3
23 oft ,330 0.0 0.0

11.81718 I? l .8 )9
A1JILL 26.5 5
23 ont 21350 0. .0m

14A-9 1.7"4 b.5 0.039 0.31

1s1." 26.5 .
23 out 2.330 0.0 0.01

2A9ITA 6.5 5100

230Oct 2,330 .0l 0.0w00806

14-12. 171.A. 4.5 TO00w03

181. J". 10
230. oft3 0.0 0.0

1X..1 17 J.4 h.1130.7.0

213m 2,tSIM50 0.0 1 0.1

23 a"1 2,330 0.0O .01

2.4.1 17.18" 4.1 M300 0.3 1.

Is J&L . 6. 0
"30o" 0.0 0.e

11617 Ja / .9030 0.39 2.1

181." 26.b 60 a(
23 a"9 2,.30 0.0 0.
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to J63. 73.9 33

Z3..1693 . 3 80 0

12 061 2.330 02 0.3

10.-16 37 JAL1 3.6 low 
.. 3 03

i's.JUL 23.8 3.3

to.JUL T3-9 35

01 N i. W 4 . 0 2 ..3.5
22 Ont 0.330 0.0

3.0-3to JUL .133.9 300 
3..1

0 0A1 0 .2. 0.0* .0

22 0On 2.33 0.W 0.02.1

3.0-3.9 3.726 3. 3.05.
3. .163 M e. 0.7.0 0.0*

2? 061 ,330 0.0 .93 .33

30-20 3.7 .161 3.3 IQ

is JUL 03.7 0.)6.0 002

22 0 % 2a.330 .. 20. we 0.036

18 JILL 23.7 0.3 0.0* OA

Z2 OnC 0.330 00.005 0-3

3-00 to.7 .1%&3 3. 5 2

3.8.1.3 25.7 0.. . OR 0.02
02 Ont 2.3)0 0.02 0.1

LT-0 3.1 .'i3 3.1
3.8.142.JU 23.7 0.2 .O 0.020
02 on 2.33 0.02 0 W

M-226 17.1 3% 1.5 3.

is 0AL 0,330.2 0.0* 0.0* .OL00

3.-23 37 1 1.3 0 
0'0

3.8.JUL 25.6 0.2009.0
02 on 2.3 0.0 LW0..*000

3.0IT :aJ.3 33 0 
01

I S8 .1 .2 2 5 . T 0 .3 . 0 .9 0 ..03

122.3. .1"1 2 3. 0.
18 .L.5 6 0.20 0

02 On 0,330 0.*00

La.32 17 .2.1 37 3. 0.
3.8.J61 03.6 0.5.00000

2? OnL 2300 0.02 0.02

2? on 2.3.3 0.000 0.00

18 .1.151. 03. 0.2 0.02

22 0ft 0.30 .0 0.003 O.23.9

3.5.3 117 .16 3.6.
18.JAL 25.6 0.7t

22 On ?330 0.0* 0.02 0.0 0.130

M.4 'I1.161 3 .6 1

22 on 2330 0..20.0 0. "9

1.8-5161 23L.6 3.

22 OnM 2,330 0.002 0.0

3.is 3.7 %3 3.3 3..2 0..00 0

0"816 23. 1.860.%

2? on 0.330 0..*0.0
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1961) After Jg4 A/Jm.27I 60 NOWO.101.1 ETft 3141 9660 P140 Do". mAt.

L"- IT71.1 3-S to 0.017 0.09
IA 1.6 0-.3 a.l
a10on 1.3W 0.01 0.02
V.-0 1. 3.5 5 0. O1? 0.23

19 01. 50.3 1.2z

Z1J'%1 9b.4 1
22 O-l 1.330 0.04 2.00k

50 (t v a 1.7 40 3.5 10 0.05 e. 5
1.10

1,4. 2.7 J"1 3.6 2saw L.9 9.9
13 4." 03.6 250
L.9 JA1 5Q.,4 100

10 J%1 7%.2. .5

22 0ct 2. 30 2.2 L.8
2.3-I2 is NQ 05.7 6 0.056 0.29

19 .1. 50.4 2.3

22 Ott 20330 0.03 0.03
54 t12 v at IT 1 3.8 450.01t 0.22
11-12
L8-13 17 J".I 3.8 13 0.012 .

2a1 M2 29..-
T2 on0 Z.330 0.06 0.01

18.110 17 .101 3.8 8 0.007 0.06
18 1.1. 21.8 1.3
n 0on 2,330 0.02 0.01

U815 17 JuL2 3.8 3.5 0.003 0.017
is8 JUL1 25.6 0.6
Z2 04% 2.3IV0 0.01 0.01

211-16 17 JUL1 3.7 1.3 0.001 0.007
Is JLL 25.8 0.5
22 onl .IV3 0.01 0.01

11-17 17 P4. 3.7 1 2 . Oo
a 1.2. 25.8 a
Z22or% 2,330 0.01 0.01

21-18 IT,1JUL 3.7 a0 0 *0
J840AL 25.8 0
22 on 2,330 0.01 0.01

LA1-2.9 17JAL 3.7 0 0 0
Z2 Owt 2,330 0.01 0.01

11-30 IT .A1 3.7 0 0 0
-I22 0"1 2.3 -w 0.01 0.02
IJ171T JU 3.06 Oh0 W .0

is 1.1.26.1. 0
22 a"l 2,330 0.01 0.01

is.10" 36.1 0
22 on 2,330 0.01 0.01

2.2-3 2.7 JA 3.3 0.7 .Wo 0.002
18.1. 26.0 0
22 030. 2.33w 0.01 0.01

18 .1. 26.0 0
n 08% 2.330 0.01 0.01

U.-5 2.7 JUL 3.3 2 0. a 000
n ont 2.LV 0.01 0.01

LI-6 17 01. 3.3 3 0.001 0.013
181.1. 26.0 05
22 04% 2.3w0 0.01 0.01c

11-7 IT1JUL 3.3 60. o 00092
IA "L02 26.0 0.6
22 0an 2,330 0.0 0.01OA

U1-6 17.1?" 3.3 15 0.012 0.063
18,1,1. 26.0 1
22 ont 2,30 0.01 0.01

W.-9 2.71JUL 3.3 30 0.00 0.13
A18,1.1 ? 26.0 z
Z9 onl 1133 0.03] 0.03

2.14 I 2jya 25.9 50.047 0.25
n2 ca slip 0.03 0.03

W-U is8 .11 29.9 30 0.28 1.5

22 on% 2.3.IV 0.0Q? 0.07
2s 0t I 177.1" b.0 LOW 1.0 5.2

LI-li 1712 0.0 375 0.35 2.0
2.8.2 29?59 80
19 JUL 50.3 30
20 J%& 73.1 20
1..22 12 b.6 L
220on 2,330 0.29 0.2p

U13 17 J1. 0.0 30 0.05 0.16
is 1.1 29.9 3.5
2.9 J41 50.5 0
U2 of% 2.330 0.03 0.03

21.11A I7 Jka k.0 10 0.02. 0.05"
18.1.2. 25.9 1.5
22 Ot 2,330 0.01 0.01

11-65 I7 JV.L 0.0 1 0.005 0.026
is %&. 2s.2 0.9
22 owl .330 G.0or 0.01o

w1-19 1.1.M 3.9 1.3 0.03 0.007
IA N&1 Z5.9 0.5

LIn?2 04% t,330 O .82 0.01
17LTI .01 3.9 O.W005
211.1a 29.6 0.5
22 0at 2,330 0.01 0.01

LI-IS 171JU. 3.9 0 0 0
Is 1.. M9 0.0
22 0"1 1133o 0.01 0.01

uI-19 171.2. 3.9 0 00
2.1. 09d21.6 0.5
220on 233I 0.01 0.01
171.1. 3.9 00 0
a 0on 2,330 0.08 0.01
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17 on9 0.02 0.02 . 0
%I- ou Z. 330 000.20.0007
17 JAL)a
1'ItL2. 0 M .20
Is 0on 2,330 0.02O,0

11,-X. :" ]u .1 3 .20.1

is J"l 36.2 . 0.02 0.02 007Oc
U on 1.330

I1-1 IT7 JUL 3.2a 10
11 JUL 26.3 1.0 00 .a
U0 on 2,330 0.0" 0.34

11-4 Is .I S3.3 12.
t8 JUL 163 z.
11 NI 9k.5 1 .300
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11.7 17 JA 3 3 o

00 JUO 73. 50

zz On ,3 2.0 0.0 4 0.25
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0.0190010.O
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19 0UL 0 0 0.03 0.00

02 on 2,330 0.. 0.09.00
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1.8J 26.1 0.0 .%OO

02 0on 0.330 OO
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IL-I 17 71-- 3. 
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1164IT 1 23.9 0
to On 2. 0.3 0.02 0.02
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TAE . 1. (0011MM)

a"ti Tim Does PAK* leadia4 CAlc te6 CalcuLated
,Ane"r Jzemr , ,xN/r'M-27 *P somur PI- Hour

ShlkSbel a. om Rat* Does Rato
OPen Closed

.bfbzs orbu rborh r/hr r/ 1w

17 J 3.7 300 0.27 1.4
18 Jul 25.9 25
Z JUL 74.3 6
21 JUL 9.a.8 3.5
19 out 2,330 0.30 0.26

34-9 17 Jul 3.7 1&5 0.011 0.22
18 Jul 25.8 it
20 Jul 74.3 1.5
21 UL 94.8 1
19 oat 2,330 o.07 0.07
17 Jul 3.7 7 o.=6 0.034

-*10 18 Jl 25.8 2 0.019 0.098
19 oat 2,330 0.13 0.13

2*-9 17 Jul 3.1 0
18 JUL 25.1 0.7
22 out 2,330 0.01. O.0,

a4-10 17 Jul 3.2 0.6 0.00% 0.002
18 Jul 25.4 0.5

r-11 17 Jul 3.2 1 0.0007 0.04
18 Ju 25.5 0.7

a-lZ 17 Jul 3.2 10. 0.031 o.16
18 Jul 25.5 1.5

M-13 17 Jul 3.2 100 0.076 o.A
18 Jul 25.6 7.5
20 JUL 71.6 2.5
21 Jul 9t.8 1.5

24-l1. 5 2 3j 60 0.06k. 0.31'

2-7 IT JUL 3.3 0 0 0
22 Oct 2,330 0.03 0.03

a-8 1T Jul 3.3 0.8 _ o.oo=6 0.003
22 Oct 2,330 0.03 0.03

ap-9 17 Jul 3.3 2.5 0.0o01 0.01
22 Oct 2,330 0.03 0.03

21-10 17 Jul 3.3 100 0.079 0.42
21 Jul 94.9 1.5
22 Oct 2,330 0.05 0.05

a-U 17 JUL 3.3 80 o.0 0.3
22 Oct 2,330 0.05 0.05
17 J u 3.5 100 0.085 0.45

2?-U 18 Jul 25.6 7 o.a61 0.3
ZP-12 18 JUL 25.6 5 o.046 o.24
27-13 18 JUL 25.6 3 0.02 0.15

2Q-l1 18 JUL 25.8 0 0 0
ZQ-12 18 JUL 25.7 3 0.028 0.15
-,-13 18 J4L 25.7 it 0.037 0.2

ua 18 JUL 25.9 0 0 0
22-5
JF-h Is JUL 26.o 1.5 0.0116 U.075

19 on 2,255 0.11 0.09
37-5 18 Jul 25.9 1.5 0.014 0.075

19 Ott 2,255 0.23 0.21
,27-6 18 Ju 25.9 9 0.085 0.15
JO-lk 18 JUL 25.7 10 0.093 0.19

D-15 18 JUL 25.T 8 0.074 0.39
JD-16 18 JUL 25.7 1.5 0.014 0.07
M0-17 18 .2 25.8 0.7 o.006 0.03k
Doi-]18 JUL 26.1 1 0.009 0.05

18u l 36.2 3 0.028 0.15
5 18J14L 2. 5 0.018 0.zo

181. isA26.2 1. 0.038 0.20
O-T 18 .L 26.3 1& 0.038 0.20

.6 L 26.3 11 0.1 0.56/
5.., = o L A- 10 r 1. llew 1230 ca 19 July reebl. a circle of 34 ft diaiter fros Z an ma =ded doow ,n 30 ft

me am aLy 330 degreen vith a width of 30 rt.

•f~retf at Mr=U =4 -- .

JAA fo, nowA or jabas May. ap aLO 2,000 ft I a Morpmthau.
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TAK* 2, Z I=MI I MMl

All Llm reeeroo o n 3 ca m •3

tlmSta 6t~e Beta CAM

rI 
r r

3 / 1,000 is 2 930

sav % )3,00 12 23 2,000 >3,000
Shavn 4,80 Ll ),1

Shav e 190 60 i 25 2,000 2,000

280 1s 26 350

Swann 9008 230
3 um.9 173 is 29 820

7a0m 10 57 •ol 30 0

sbem 1 L.17 is 3 530

31howl 12 300 IS 32 130
1333 ,20 2

Rom.. 1 1,000 is 34 92

RMo. 3 600 Is 35 262

me.es 5 310 I 36 6

rv 6 2,600 13 o

Re.,7 230 1 38 1,1

nrw* 8 1,100 is 39 90
pm"ee 9 160 111.0 26

Re.'. 10 590 IS 1.1 50

R 1O 2.1. 120 l1 1.2 18

Relov 12 320 13 13

Ree'.e 15 52 2311.

leaves 16 130 Ic 2

Reove 17 35 1c 3 75
Reavee 8I$ IC 1 30

10 5 120

W1L.y 1 1,000 IC 6 180
Vilaee 2 80 >3,000 IC 7 180

V1±e.73 600 Ic 8 65
10.S" 1 65O 2,2w 9 290

Vla"s 5 302 IC 10 100

Vtsay 6 1, 30 IC u 500 160
VLL,*. 8 8 IC 1Z

V1±a.79 110 IC 13 8020

t Lo 10180b 200

Vs.Y 11 9 c 16 300

V118 I r 29 IC 7 >3.000
1018s 320

LA .1 IC 19 2,500IAZ 7 O IC 20 9

70 1020 270

IA 3 2,?650LAt 16 10 IC 22 6

IA 5 43 lC 23 >3,000 3,000

1A 6 170 -- Ic 26

LA 7 63 1 0m 1,300

18 260 126 190

IA 9 91IC27. 760
LA 1" 155 Ic28 5

LA1 120 10IC29 1.30

A.13 20 IC 30
LA . 2,300 1 31 280

LA 15 300 IC 32

LA 16 3,000 IC 33 150

1* 17 600 c .

1A1 I$ 3. O ',000 I3, 135 78

.A 19 .,000 1c 36

IA 1 o., 0C 37

LA 23 1,000 IC 36
LA2. 250 1,800 IC 39 36

LA25 700 ic h
L 26 2,000
1A*27 320 1D1

1*26 1,100 12 2 38

1A29 200 1D3

IA30 760 11.& 59

LA 31 150 105
IA 3Z 120 1D 6 100

1 33 u.o LD 7

LA*34. 27 1089 150

L 35 73 I9D

LA 36 180 1 10 230

LA37 43 10 u.

LA 38 1±0 ID 12 360

1*39 33 1 13
10 11. 190

is 1 52 10 15

1) 2 23 1D 16 760

133 80 10D17
1132 0 18 1,300

Is 5 120 10 19

1o 6 .T  
10 20 1,00o

I 7 190 1D 72

18 71 1nI22 130 980

IS 9 / 320 1 23

ID 10 100 10 21. 180 750
LD L& 70 1025

.B 12 160 10 26 700 810

1.1 3 990 1 27

131I1b 200 ID is 390

IS 15 1,80 I0 .7
is16 270 ID 3, 20

11 17 2,000 10 31
I . I s 6 0 0 L D 3 2

'
L ,

La 1.9 3100 D 33 ""

I 0650 10 31 100

I 2L >3.
0  ID 35

203



TAuZ 2.2 1TL 73.n3 n~ Ima (0..'.')

A. CIM reooYm"g~ . "07.

to 36 to Lit 10

1.0 3916I15A.
1.D'40 32 is1.6 3.0
1.0 .1 IV2 1317 212
ID 4.3 24 i 18 2.0
1.063 9
ID6' 1.3 141 .' LA

.1 12 2.A.
u.3 I~ 1i3 2.0
u a 14' tj' ils1o
1.13 '.8 14 6 6.6

is16 1.3 14 9 6.o
IS17 TO 11 0 1.5

a 19 290 141.2 60 6.0
LE110 92 y1.11 6.6
is11.1 370 141.5 3.0
1.1112 30100 1.3116 3.6
1.113 9140 i17L.
L1.' 200 141is 1.5 .

it11.6 .10 Li20 0.02
1.117 1.20

1.3119 63 1.12 2.0
LI120 21 IN 3 2.0
1.1 2 33 LK A& 3.1.
1.222 12 I1.15.
1.1 U 1.7 L.16 7.3

Ls125 7.9 I.18 9.

U.19 2.0

1.12 26 101 1.0

116 802 112 1.3

IF1 a1X30 1.L.3 1.6
1.19 k.9 IL 4 2.0
it1to 170 11.5 8.0
it .1 57 11.6 39
171.2 200 IL - 17 1.2
11 13 66 11.8 1.0
1.71.' 1.90 11.9 1..3
17135 260 L1.1.0 1.0
1.1116 220 LL u. 1.0
17 17 36
171is 64 I 1.1 0.3
111.9 22 11(2 0.2't.
11 20 3'. lX 1(3 0.69
1123. 1.2 1.m'. 0.4.5
112Z2 1.7 IX 5 0.86
17 23 7.0 1m 6 Z.0
IF724. 1.0 1X(7 18.0
11 23 5.0 in1(a 1.2
17 26 8.0 Ix 9 3.9
l1 7~ 3.0
1? 28 1..7 Z219 0.03

2L 1.0 0.065
1.01. 78 Z 211 0.1.'.
10 2 1.6 2L12 2.3
1.0 3 5.0 2L 13 6.8 5.6

1.05 1.3
1.06 31. 21(9 0.01
1.07 1.8 2H 13 0.01.
1.08 57
1.09 2'. 22 9 0.02
10 1.0 3.8 1.7 22 U.1 0.03
101.1 27
to 1.2 6.7 JAM 9 0.03
to01.3 28 JAA 10 .9

-101.' 100 96 JAM 12 0.68
1.0 1.5 "L.0 FAA 1.3 0.76
,r 1.6 8.'. '0 FAA 1[-. 0.51

101 1'. JAA 15 0.52
101.8 20 MAA 1.6 0.37
La 1.9 8.3 3MA 18 0.2?
1.0 20 1.1 .FAA 1.9 0.02
1.02]. 1.7T JAA 20 .
10 22 6.3 3AA 21 0.26
10 23 3.0 JAM 22 .7
10 2k 1.70 JA.A Z3 0.2'.
1a 23 2.0 3MA 2'. 3. 1
1026 2.0 JAAZ9 0.2

JAM 30
L.1 L 6.0 JAA31 -3.17
1s 2 1. 3MA 32 ~1'
is1 3 9.3 JAM )'. 0.")
1.3 7.0 AA 35 0.1?

133 163 36 0.1.
1.36 1.0 J30 3
IN 7 2'. JAAS39 1.8 Z.1
IV 1. to AA 0 3.37 1..?3.
1.39 t0 JAA i-. 13 9.6
LN 1.0 is JSM ". 2.'. 11
131. 22L 2to tooM 37A 0.17? L.a
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TAUS2 U1 LML3 73.1 I MMU (0on,,A)

AUL film amemv an 103 dap,.

bea"c WCam G saio DCAMa

I. r r r r

JMA )m 0.9 JA 3 12

3A li1A 1.3 JA 4 0.98

JAM 43A 6.a 6.6 JA 5 2.0

J3MI45A 22 1
JMV?4A 33 20 3 1 3.2

JAIA ..0 is12 353.0
JAA 49k 0. 97 JS3 L.A

3MA 50A 0.52 js I. 0.96

JAA 51A 0,.43 is 5 0.98

3MA 52A 0.28

JAA 3A 0.2 jot2 6.8 1.. 1.8

JAM 55A 0.15
JAA %A 0.3. JD 1 3.0

JAA 7A 0.11 JD02 3.5 2.3 11
JAA 58A 0.075 il03

JAA 59A 0.07 3'D 1. 1.5 2.6
3MA 60zA 0.075 AJO, 1.7

3AA 61A 0.06
JAA 62A 0.065 31t2 5.1 3.0

32 3 2.6

JA 1 0.95 31'. 3.8 1.7 .
JA 2 0.8 is 5 .
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APPENDIX E

SMALL BOY DATA

TABLE E.1 ON-SITE RADIATION SURVEY DATA, SMALL BOY
TABLE E.2 SMALL BOY ON-SITE DOSES
TABLE E.3 OFF-SITE RADIATION SURVEY DATA, SMALL BOY
TABLE E.4 SMALL BOY OFF-SITE DOSES

i
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-i~~. ......................."'"'".... .. ................. I



WAS L I oMea uawis MMw WN. W"

DA4 0.0A

11.3 164 m4600
WS6 L. 6 JUL 14. 01.01

w bo 14 J", 0$ .0
11-f 16 4.1 43,2 0.06

5.1144 43.3 0.00

I, Jolt 165.3 0.31

1408l is4 m43.7 0.6
1.*1? 44L 70.8 . 0.'

18 44A 98.3 0.A 0.24
ma 00.3 13 44 .92.

&.0 00 6 44380.6 .4000.06
11 44L 70.8 0.6 .
iS1 0i0.
1610 J. 43.9 01060.10
17 44L TO.9 0.6 0.3
to 41. go:.4 (,.3 0.:

5.10? 16 44 43.9 1.0 0.3 0.13
17 44L 70.9 0.4 0.2
16 44A 99. 4 0.4 0.23

11115 JUL 03.0 1.3
16Ju m0 1.0 0.6 0.13

17 ot 70.9 0.4 0.3
18 44L 100:3 0.7 0:.3

16 44L h6.1 1.0 o.6 0.15
17 JUL1 7l.0 0.61 0.'.
10 41.1. too.3 0.9 o.26

1-110 13 24Q 33.0 1.5
I6 44 46. 1. 0 .2 L.0 0.15

Is JU4 LOD.6 L.0 0.00

1.11 Is Jot 653 1.2 0.5 0.11
I7 44L TI.1 0.6 0.4
is J" 100.6 12 0.26

6-.120 16 44L 6.3 1.4 0.8a 0.16
17 JUL 71.1 0.6 0.5
184 JU 00.? 1.0 0.24
Is.1 1 41.2 6.3 2.0 0.9 0.06
17J" 70.1 1.0 0.4
is 4J.2 100.7 1.0 0.36

1.114 16 44L 46.6 1.6 0.0 0.23.
17 4AL 70.1 0~ .6 0.5
IsJU 44 1. 1.0 0.3

1.-113 L6 44A "66 0.0 L.41. 0.09
17 44l ?1.0 1.4 0-.6
la JL 100.8 1. 0.4l

1.13. 164 4' 6. 7 021 1.3 0.09
17 44 - 71.01 1.0 0.6
is JUL 100.0 1.4 0.46

3-11.7 16 2" 46.7T 3.0 1.7 0.41
IT JUL 71.4 .0 1.0
18 44L 100.8 1.6 0.9

1.2.8 IS 44L 46. . 1.6 0.44
IT JUL. n:. 0. 1.0
1844' 100.6 1.0 0.71

S-119 16 44L 46.6 3.0 1. 0.39
17 44 71., 0.0 1.0
1844U 100.9 0.9 0.

1..0* 16 44L 4 6.8 3.8 3.0 1. 8 0,50
17 24.2 71.3 2.0 1.0
Is 44L 1I=$ e.8 0.

1.11 JUL M4.9 3.0 1.31 0.40
17 44L 71.3 0.0 0.9
18 Oil 100.9 1.0 0,3

I-113 16 44 %4.9 3.0 1. 6 0.4
17 J" 71.6 1.8 0.9
Is 4J.1 100.9 1.0 0.

1.113 16 JUL 46.9 0.2 110.29
17 4Jut 70.6 1.8 0.7
1o 44 10L.0 00 0.4

3.124 16 2- 47. 0 2.6o 1.1 0.34
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1s Jul 93.

is an 2300.00 0.07
it 1 JIML 1.60 1 1.6
13 JUL 03.1 w
IA ftL 47.3 30
is Ju 93.T.

La8 2u 308 0.0 0.Ob
9.10 It Jul 1.64 9 0.96

10 J* 2".0 1
15 JaL 23.7 1.2
is an0 2M 0 0.03 0.03

2- LL lb Jul1 1.39 s 0.7T3
15 JUL 23.0 30
is..0 %L. - 1.6
2.S Ont 2~ 0.01 0.01
141 lb u 1."3 30 0."2
is 061 2".0 20
is JuL 95.8 0.8

1-13 lt J"l 1.3" )60 0. )b
1s JUL 23.0 w0
IS 011 23w 0.01 0.01m

WAl lb6 JU J.3 170 0.2%
13 Jul 60.9t 10
IS15O" no0 0.01 0.01

WS1 14 j" 1.45 1ISO 0.16
13 Jul 60.9 10
is an o30 0.01 0.01

1-1& 14 Jul 1.4 90 0.12
19.10 A60.9h
is5014 20 0.01 0.01

f17 lb j"L 1.37 60 0.08
151,14 60.9 3

It-1 1J%1 1.3 39 0.0)6
11 0 A&1.9 2
1A on 2300 0.01 0.01

I-If I 14.1 I.3" is 0.336

IS On 23M 0.01 0.01
142 bJL 1.6 38 0. 07
I3JUL 3b.8 I
Iso On 0.01 0.01
14 J"l 1."3 10 0.012
Is ju 2b.8 0
is Ons ty 0.01 0.01
14 l Jul 1.15 0.

JaL 260.? 0

0.01 3.A01Is10.0

131A JuL 1.13 0 0. om
1,J3%6.? 0

lin2300 0.=1 001
13 I Ju1l 26.1 lom laft

5-31 13 JuL 6A. 34 63
9-33 is J"L 36.1 law 33

X8 isi 93.0 L20
5.3b lb Jul 2.2 1lo 19

13 JUL 60.0 OI
IS~42 9.0 60

13 JUL t0. ___
ISJA 9".1 36
is *n 231 1.0 .

.-36 lb JUL 2.1 3o0 5.9

0.JAL 3.1 19

lOon t0w 0.30 02
9.37 lb4 JuL 1.1 10~ 62

19 Jul 6.: we0
9 ~ 243. 13

On.2 0.13 0.12
1-36 11 %L2. .

I Of 639 0.1 0.10
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W/h? 11It hr

143 l JL 2.0 I=0
15 u% 26.3 70
1841 Ju .2 6.2

18 ont 2M 0.07 0.26 .

£-b1,l JUL 2.0 110 2.

15 JUL 26.3 40

Ib Oct 13000.h
SALt lb JVL .0 30 06

13 Jul 2193 28
18 Jul 9".2 1.60.O
18 Oct 2300 0.03 0.26

Z-b2 l J.1 2.0 260 ot

13 Jul 26.3 Is
18 JUL 93.3 .

18 out 2300 0.03 0.92

16 1h JUL 2.0 200 . 36

13 JUL 26.3 13
18 Oc 2300 0.02 0.00 .2

2.66 ItJl. 1."3 130 02

13 JUL 26.3 10
is ont 23W0 0.02 0.020.z

1-63 14 JL 1.9 1h 20

18 Oct 23C0 0.02 0.02 01

1-66 thI JUL L.92 1LOD1.
13JJ. 26.6 3

18 Oct 2300 0.02 0.02 .6

Z-47 1t Jul A..89 36 .6

15 JuL 26.1. 3
18 ont 2300 0.02 0.2J6

Z-8 It J.1 1.87 286. 6

15 Jul 26.b 2.2
18 ocn 2300 0.02 0.02 V3

Z.4,9 1t JUL 1.83 200.3
15 Jul 26.4. 1.6
18.Oct 2300 0.02 0.02 0

Z-350 12t Jul 1.83 16
13 J"l Z6.b I.?

18 ct 230 0.02 0.02

2-31 Ib Jul 1.80 13
1 5 JUL 26.3 0.4
18 Oct 23M0 0.02 0.02 .1

X-52 1t Jl 1.?8 2110 O

13 Jul 26.3 0.06

18 oct 2W 0.02 0.02C.1

Z-53 lb Jul 1.76 10 .1

13 Jul 26.3 0. 05

18 Oct 23001 0.02 0.0217
2.61 I13 JUL z26.6 lam17

Z-62 13 Jul 26.6 30 .1

Z,63 It Jul 3.7100
15 Jul 24.6 1600 1

Z-466 It JUL 1.65 10010
If- JUL 3.7 o

15 JUL 23.6lo
is JuJ 9b. 6 30
20OJ.1 104 ~ . 26 .

Z-65 16 Jul 1.66 61006.
1t Jul 3.8 z

13 Jul 27.7 620

18 Jul 96.6 28

18 Ot 2300 1.1. Loo

1-616 JAL 1.60 3200
16 Jul 3.8lo
13 JUL 25.7 323
is JUL 96.6 20
20 JUL 166 A..6
is Oet 2300 25 25

V,4 lb Ju 1.58 2600 3.5

13 Jul 24.T 170
10 Oct 2 * 0.13 0.16

2-66 it, AL 1.33 low Z.6

16 Jul 5.9 4.20

15 JuL 26.7 120
13 Jul 28.9 La0

IS6Ju2. -8. 3 50

is Ju1 9h.6 7
18 oct 2300 0.1k, 0.11

2-09 1b Jul 1.31 14502.
15 Jul 206.7 103
15 Jul 28.9 100

18 Oct 2300 0.09 0.26

Z-70 It J.l 1.30 1200 .

15 Ju. 2h6 TO

I8 JUL 9h.6 3.3
18 Oc% 2300 .6.0

2-11 lb Jul 1.45 00
lb Jul 3.9 220
15 Jul 26.8 63
16 Jul 6T.6 20
i8 JUL 9b.7 2.6
z0 Jul 163 0.2

18 Oct 2300 0.26 0.26

1-72 l1. JUL 1.61 h00 C.!"

lb Jul 6.0 190

15 Jul Zt.8 6

16 Jul 68.4 10

16 Jul . 96.7 I.8

18 Oct 2300 0.26 0.23

Z-73 lb JUL 1.60o 280 !

16 JUl 6.0 140

13 JUL 26.8 6.0
16 Jul .8.6 10
16 Jul . 9%.T 1.2
18 Oct 300.O 0.2606C-

1- 7% lJ.1 1.38 2w0c.:
lb Jul 6.1 80
is J.1 24.8 20
18 Jul 96.7 0.4

18 Oct 2300 0.26 1.23

t-75 l. Jul 1. 36 130 0.19

lb Jul 6.2 26
135 Jul 26.9 10

18 Oct 2300 0.26 0.03

Z-76 t. Jul 1.33 120
16 J.l 6.2 18
15 Jul 26.9 6
i8 Oct 7300 0.03 0.02

228



lr r rW r9r u w Ti - A-r-- A.T"J

mat 8/-39A hll Oht.itDseP

Z-7T7 14 JuL 1.30 lW ..
1I Jul. 6.3 ±2
1, Ju1 06.9 3.8
A8 Oct 2300 0.02 0.02

Z-7To 16 Jul 1.08 38
16 Jul 6.3 8

t8 Oct 2300 0.02 0.00
1-19 1b JUL 1.26 282 3

13, Jul 2%.9 1.8
is Oct 2300 0.2 0.02

Z016 Jul 1.25 0
1k Jul 6.5

1 5 Jul 25.0 L.4
,a Oct 23W0 0.02 0.01

2-81 I- Jul 1.23 16
1-Ul 6.5 2.6

15 Ju .5.3 1.0
1D Oct '3W0 3.03 2

Z-82 ±.A. .19 Lk . t1
16 Jul 6.e 1.6

1 5 Jul 25.0 0.06
1w Oct 23W 0.02 .2

Z-83 6l4 1.161.
I-J"l 6.6

I15 Jul 05.) 3.06
18 Oct 23oW ).03 0.3

0-8' 16 Jul 1.13 10
1- Ju 6.7 0.8
15 Jul ~ . 0.05

Z-85 16 Jul i.13 '.3
16 Jul 6.? 0.'
1 5 Jul 05.3 0.06
IS Oct 00 c.2

091 20 Jul 1,6 10
0-92 1. Jul 2.-6 =

1' Jul 5.0 13=
18Oc 0% 300 13 515.0

0-93 16 Jul 6,9 5= 2
15 Jul 2'.5 a8Wo
18 Oct 2300 3.8 2.3 2.3

0-99 16 Jul '.8 2600 .
1 5 Jul D'.5 12w
18 Oct 2300 1.6 L.3 1.1

Z-95 16, Jul 1.80 00
1' Jul-8 -1kao
i5 Jul 26.5 60?
to Oct 2300 .~80.46 0.66

Z-96 16. Jul 1.75 30
lb JUL'7 80

is Oct 2300- 0.6 0." 0
Z-97 lb Jul 1.70 2200 6.

is Jul24 6600
18 Oct 2300 0.6 0.37 0.37

Z-96 1'. JuL 1.66 Iw

18 Jul 9%.7. '0
18 Oct 2300 0.6 0..5 0.-0

0-9 I! Jul L.58 12W0*
to Jul 9b.7 40
18 Oct 2300 0C6 0.33 '0.33
I-k01 Jul 1.56 800
18 JAL 9b.7 35
16 Oct 2300 - 0.2 0.20 0.20

0.101 16 Ju1 1.53 '00
1A Jul. 9k.7 35
18 ocn 2300 0,A7 0.17

Z-102 1' Jul 1.50 300
iJul 9.6 5
i8 Oct Z300 0.16.1

0-103 16 JUL 1.6L5 2w
L8 JJ 99.6 6
±8 oet 2300 0.10 0.10

0-106 16 JtJ. 1.6 100
is JUL 9k.6 0 0.09 .

0-105 Lb JUL 1.60 1 w
Id JUL 99 .6 0
1a Oct 2300 0.05 0.05

1-106 L 1J"a 1.34 96
I$ Oct 2300 0.05 0.01

0-107 16. JuL 1.31.6
is Oat 23M 0.03 0.03

1-108 16 Jul 1.26 32
18 Oc 23W 0.03 0.013

1-109 16- Jul 1.25 22
AS ON% 23WD 0.03 0.03

0U10 16 Jul 1.21 16f
A or% 2300 0.02 0.02

1-111 IN JUL 1.16 10
1a Oct 230D 0.02 0.00

0-120 19 oat 2325 120 120
1-121 15 Jul 06. 9 100 L%,

19 Oct 2325 19 ±9
0-122 13 Jull 28.8 3000

19 oct 2325 6.9 .

1-123 16 Ju 4.s 0
15 Jul 28.8 L200
18 Ju 95.0 no0
19 Oct 2325 2.7 2.'

Z-12. 1. Jul 2.0 00
16 Jul 6.%W
16 Jul 1:9 do0
Id JL 951. no

I? Oct 0325 1. 1-
1 Jul 2S

I5 JUL 9. 250
le0%232 1.1 1.0

0-126 LI . '0.6 29w0
16 Jul 1j 1500
1 5 Jul 28.1 260
16 Jul 68.3 100
±8 Jul- 

600 Jul ±?Z '
01719 Oct 2323 0.7 0.6
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TAUS ILI (OOMIA,.)

Ti-m bs late Need.. Cal-cul.at
ft &I not Afte r mot X"to 'J +

am ,Ateld come late
02% C019l4

bow's w/. Or/hr r/hr

2-17 Ii JLL 4.7 lOCO
15 JuL 0.7 1.0
1.11 J 48.1 6o

19 on 2315 L.Z 1.1 1
1909% 2325 1.2 1.2 .

-129 1 JUL 2.3 560 L.
15 JUl 28.7 60
19 0c 2325 1.0 1.0

X-130 14 JU 2.3 k8o 0.90

is .1 26.7 16
A.8 " 94.9 1
19 Oct 2325 1.0 .0

E-131 14 Jul 2.3 31.0 0.6
15 JU 20.7 36
A 1841 94..9 5 .1.5
19 ot 2325 1.o 1.5

Z-132 1 JU. 2.2 2. 0. 96
15 JUL 26.7 22
A Jul 969 01.
19 Ot 23l5 1.7 o.6

Z-133 1. JUL 2.2 1.0 0.27
15 JUl 26.7 12
19 O6 2325 1.1 1.0

Z-134 11 Jul 2.2 100 0.192
15 Jul 20.7 o.
19 Oct 2325 ol. .3e

2-135 1t , 1.2 96
15JUL 20.6 6

19 Ot 1325 0.15 0.13
1.136 1JL 2.1 1. O.665
15 Jul 20.6 3. 9 019 o 2325 , 0.11 0.11

Z-137 11 JuL 2.1 30 0.o
15 JUL 28.6 2.7
19 o 1325 0.09 0.06 0.040

2-13 11 J. 2.1 22
15 'l 20.6 1.1
19 o 2315 0203 0.5

Z-139 11. JUL 2.0 16 0.028

15 Jul 20.5 1.6
19 0o 325 1 0.06 0.05

1.11.04 1JUL 3.0 00.k
15 Ju 26.5 1.2 ~ h00
19 an 2315 0.009.~

2-11.111. Jul 2.0 000
15 JulL 20.5 0.8
19 0ct 2325 0.03 0.02
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VAE.I3. A 9L Wvy 0" I mm

im on w el 1, 0. 1, W I t, e a 063 4W . i fI'm 14 tkgO 3 6 04 4 63.

i r r 
r r

0.06 3 107 Ii 0.5

3 04 a, 3109 0.47

a so .il I 1o 0.34

a A 0.0 3k9111. 0. 3A

a ]9 0.o$ x .13 0.97 0."

10 0.035 3 0lk o.24

314. 0.03 11Ill a. 5h 0.33

0.05 z16 0.24

149 0.01 0.035 1 LI7 0.23

a 30 o.Ot 0.(15 1 118 0.15

5 u 0.03 a 3L9 0.31

a 56 o.0 0.035 32Lo o.13

a57 0.0 I.i 0.14

1 61 0.015 12 0.19

a 63 0 £ 131 0.11 0.1

a 66 0, Oh I Il 0. 0.1

3 65 0.03 313 0.1

1 71 0.035 2 117 0.07

a '7 0.0oI 1s 0.06

Ia1 o.0 0.065 2 119 0.o6

a84 o.06 0.07 1 130 0.06

a 85 0.095 0.095 1 131 o0

aM 0.035 0.05 3 132 0.03 0.6

ao90 0435 0.0650 0.5.3.0o

39h 0.05 0.07 6 a 0.0

397 0.01 0.05 o 6 o.0

8 106 0.55 o.:6 7 0.04 5.1

3o10 0.29 0.29 G 1. 0.07 o.63

3109 0.(4 0.32 0 is 0.01

11o 0.56 0.37 / 0 13 0 o 0

Sus2 1.10 0."1 0 lib 0.1

3 U3 0.10 0.33 0 15 0.3 0.63 0.14
316 

0.07

.1 4.50 0.67 0 17 0.07

3 iLb 1.7 0.900a 11 1.53 0.9k a 19 0.8 0.58
01.53 0.841 0 2 4.7 1.9

3 127 1.50 0.91 a M2 3.1 6.0

a 9 0.66 0.58 022 26 22

3 130 t.60 0.90 oz3 15 22

3112.13 0.9145 0 24 U. 1 2014

1 ~32 1o5 0.81o03 1 o

I1IV 2.20 0.96 a 32 24 1

3 139 2.10 0.99 0T 39

3 lbs 4.70 0.0 02 9 5. 35

0 30 62 41 37 142

S12 0.01 0.3 x 0 9 34

2 5b 0. o0

1 55 0.05 1 12 . 0.02 0.07 0801

a 56 0.Ot 0.05 I 4 0.8 0.15

3 57 0.14 0.06 1 9 0.31 0.14 0.56 o.11

3 58 0.07 1 15 0.71 0.5

3 59 0.07 1 16 4.8 2.16

60 0.07 1 19
t 86 O.06 024 58 750

0.07 90.4 0.6

3 0.2 115 0.7% 0.09

.0.4a 0. 22 0.5

0o. o:23 
3.7

381 125 18 16 13 0.12

9 3 6 126 20 25

g T6 14 5.0 x[ z8

3 87 3. .t K 29 140 T3

2 79 6.8 4.5 9 30 17 9'

1 79 8.9 1.3 1 31 no .
I ft 10 3.3 K 39 30 u.o

I at 7.7 3.8 X 33 2x3 uo

3 83 9.9 3.3 1 34 170 .
9.8 3.2 C 35 70 1930 3

9 9.8 3.7 1 4 300 17

S96 0.13 3.7 1 39 196 120

t6 T.5 3. K 36 190 7.6
• 7 .3 3.1 x 39 1140 120

• 9. 3.7 x 9. 8 1.530
3 11 .2 N 5 00

31903 1.14 MI8.53

3 90 6.3 1.1 MS 0 K.

3 " 9.8 3.7 K .o

r9" 9.8 3.7 K 'b6 50 35

t 96 is 3.7 K 147 30 22

t 97 t.7 T K 9 9 "- 6

9 " 9.7 2.1 • 5L 9 8 4.5

10o 1.3 
. L

lotl. 
N 1 5'-

g I" 6.0 V 1.2

g 106 1.0 0.6 t t. 3.6 1.7
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TAJU 2.2 SK% BOY ONoS=g DO (CCOW

r r r r r r r r

x 29 5.1 2.8 P 75 4,? 6,6 1.0 0. z

x 31 1 P 78 Z.3

" 3 IT* 60 p so I.I

x 35 29 1O0 p 82. 0.7k

x 36 am LLO p 36 0.05

.X A to 1,40 p 56 1.7 0.3
xt 39 290 160 P 87 0.02
x 0o wo 1.60 p 88 0.2
x ;,1 360 1.80 P 39 0.02
M -2 1ZJ30 160 P 9D 0.O2
14 3 320 uO P 91 0.02

x 6 6"70 260 1 19 0.02
x -,7 %0 320 a 20 0.02

m '.8 670 350 A u .1 0.02
'

m &.9 910 120 It 22 0.02
.4 50 690 A0 2 3 .'
x 'A 530 umo A 21 0.o2
14 52 7TO 390 Aq 25 0.02
m 5J3 300 400o R 26 0.02
m 5 390 410 A 27 0.02

x 55 6wo 380 s o 0.. A 28.02
4 %6 650 "0 Pt 9 0.02z

* 57 420 1.5 Rt 30 0.O05

x 59 55o 360 A 32 0.1.

x 60 250 350 Rq 34' 0.

m 61) 5,0 330 R 35 2.0
x 62' 30 320 R 36 6 6.o

x63 330 34
.
0 R 37 1. 15

m 66 5 380 R 38 27 29
14 65 320 230 R9 39 T3 56

x 66 520 300 R 1.0 IS0 .l0
X 6T 45 0 250 R 111 320 230
x 68 330 25 0 a 42 I'M 320
x69 430 230 R 43 600 610

x 70 390 18o R 6h . 82o 52
x 71 1 30 1.0 x 1.5 4,9 60

S73 1.10 loo 1 1.7 820 680

N 7- 70 70 R ha 78O 670
x T5 7k 51 a 6 9 650 570

x 78 u 19 A 52 500 510
m "79 8.6 1.o A 53 4,9o 570

w48 So.3 7..1 R 5 390 390
m 81 3.2 3.3 R 55 "0 1.3o

R 6 390 ".30

F 25 o,7s 0.1.7 R " 545
F 29 0.2 R 60 23 Z3

Ip 31 0.15 0.5 It 62 3.8 9.5

P 32 1.0 R 63 6
P 33 0.59 1..2 R 64 3.7 4..5

p 34 1.. 1.3 R 65 a.66 z.6

P 36 4..6 3.3 R 67 1.8
P 37 3.7 5'.2 2 68 1.6

P 39 1,6 la 3t 70 o.26 1.k

p 1.1 62 64, a 72 1.0
p 4'2 130 92 R 73 0.9
P A-3 220 150 R 7kt 0.8a
p " 3.1o 24 ito M 01 .7
r .-5 k7o 290 200 A . 76 o.6

r 66 3.10 R 7'7 0.5

P 1-8 rg z30 R 79 0.62t

7 1-9 360 60 R so 0.38

P2 5 ., .0 490 a 1.0 0.33 0.

1 52 ,o 300 3 18 0.35

r' 55 320 5. 5 29 1.6
7 56 1.,Z 2w 54 30 1.8 o.i8

1, 5T BL 590 5 3z 3.3
p 56 620 3 33 t,.5

F 59 "0 5 90 3 3J 0.7 7.5
P 60 "ao "0 S 35 i.s i.s

F Q 1,44o 62o 5 36 65 6

r 62 77 5Tr0 3 37 1.01 76
P 63 5w S 8 1.90 160

P 64, ,lgo 490 3 39 305 2403

p' 65 m0 190 365 6.7 s .o 32o 330 230 0.52

F 66 470 390 s -1 330 1,60
r 67 1.o 34 s 42 350 720

r 66 370 350 s 4.3 1.,030 m

F 70 7.10 3 1.5 2, 'm 1,260

P 71. 160 5t 66 LOW 1,1110
p 7"2 87 $ 47 3,000 1.,110

P T3 22 4 s 4A 2,1.00 970
r T1. 7.6 if& s 50 1,790 620 20 Z-1,o
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TAKJ 3. 2 WALL Wt ON-3=2 MU (Coo-A)

FLUm reeavand at 1, 0, 1. wA K Gtaslow as D-3 dWe MA from m Urcuo Z *a D-4 days.

- Lo I= ramca LSD eLAOL PMO
"Alm P"4 G ca 0 ftatlam Fw C GOAM

r r r r r r r r

A liTto 580 v 1ko 3'3,cw
GOO "0 v 41 9,000

S 34 m lao v 112 >3 000 LOW
3 55 go 3m. v 43 1:800 2,200
3 % a" 3%0 v 64 2,700
S 5T 61 66 v 165 3,000
3 % 6.T 28 V 66 1, TW
3 59 4.6 22 v 47 1,3001 100 v haIR 60 2.9 Is 13 1,000
3 61 2.0 15 v 69 1,120 --1,000
3 62 0.7 12 v 50 1,000
3 63 0.5 u v 51 660
3 64 10
3 63 7.1 T 3 1.3 0.64
3 66 T-0 y 9 3.8
3 6T 5.5 y 10 5.0
3 66 lk-7 y u 7.3
3 69 3-8 1 12 15
3 70 5.0 0-33 Y 13 A

y lit 17 24 160
? 5 O-Yo I.Z 0.28 T 15 23
? 8 0.41 y 16 30
T 9 OAS Y IT L,2
? 15 O.ha 1.2 1.5 1.1 T is 5T
T 22 3-8 Y 19 so 71
T 23 1.. 1b y 20 97
T 24 5.6 y u 140
T 25 6.0 5.8 4.6 y 22 2w
T 26 8.0 Y 23 260 220 270
T 27 9.1 y 24 360
T 26 u y 25 270
T 29 16 y 26 660
T 30 20 1 27 1.100
T u 26 y 26 1.200
T'32 32 T 29 2,OW 11TSO n.000
T 33 46 Y 30 33,OW
T 34 60 y 31 -131ow
T 35 17 T2 32 53 Y 32 "3,OW
T 37 66 170 T 33 3'3pOOO
T 38 350 660 T 46 19,000
T 39 530 ow Y 167 Z'Zoo
T 40 3bo 1,300 Y 50 1,200
T 1&1 1,000 1,500 T 51 -1,100
T 42 1,600 Y 5z 680
1 43 >3 000 y 53 480
T " >3:OW T 54 370
T k5 3'3, 000 -1, 5w '>1,000 y 55 280
T Ab6 313,000 y 56 190
T h? '13.000 Y 57 11&0
T ha 300 6w y 58 100
T 69 240 $50 T " 68
T 50 200 590 T 60 52
T 51 "0 520
T 52 1,200 640 z a 117W
T 53 114 170 z 10 ).2,5w
T 54 140 z 116 "0
T 55 130 110 libc z 15 338
T 56 120 z is 160
T 57 uo z 20 87 78
T 56 100 t 21 61
T 59 100 Z 23 If4
T 60 83 X 3T 13,000
T " 73 z 36 31,000 -2,500
T 62 33 4 Z 39 >31000
T 63 40 z 40 1,630
T 64 rT z 41, 1,7%0
T 65 is z 42 1,300
T 66 15 Z 163 m 62o

x kA 621
0.56 0.14 z 65 1.28
2.0 1.5 Z 14T 2411

T 10 5.8 z us 166 140
v 11 8.6 E 49 120
T 12 IV z 50 07
v 13 12 z 51 68
T 14 Ih z 52 1-7
v 15 16 2). 140 Z 53 37
v 16 19 Z 70 2,250
v 17 28 z 71 1,700
1$ 32 Z T2 I'aw 1,160
19 la Z T3 1,150

y 20 56 z 74 800
v 21 71 z 75 5so
v 22 99 z 76 1-30
v 23 130 Z T7 310 610
v 24 160 Z 78 230
v 25 220 150 Igo Z 79 170
v ze 530 z 80 m
v 29 360 z al 82
v 30 T70 z ft 68
v 3L 1,000 Z 63 1.9
v 32 1.200 . ah 36
v 3k "3.000 z 85 28
v 35 3-3,000 )12,5W 2.8 z 99 213,000
V 36 >3.000 z Lou 2.700 >21500
v 3T >3.000 z 101 z,6oo
y 38 >31000 z 102 1, 6w
V 39 v3,ow z 103 1,115
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?AaL3 2.2 MLL 3W01 -M DO

tm. a 1, 0, I, a u tati m s as D3 We mA from N thloa Z Oa 48o

V " r r r r r r

z 10 720 z 3 620

£ 105 00350 560 Z135 500
z 106 380 z13,6 240 300

Z 107 20Z3 8

1 z11930
s io 10o 8o 81o A

2 133. 1,95 Ihoo >1,000 z 141 68

I13* 1,500 z 12 130

Z 133 900 z 14 250
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TAAL, .3. 1 0" S OIANflOl W"" 01 W,' MM AD TO At

C %lon.* O Day rl ceod 0.,. CLO..d
froa Ik.k in
D, T.rAm Tim sh leld Sh *]d Tm S Le Id S L

Clos, .1 r ( oed 09"hd SMo.' ,.

o5116 w/%t 00.1 o/ Al Afl w/At u/im fotWr *,r ;7,,'

5 1410 0.Ok

7.1 lbos 0.05
10.04 0.03

3 100 0.05 1100 0.2

s.5 1815 0.0)
17.0 068 o.o
17.5 0820 0.00
17.8 0623 0.01
s. 0 062 0.03

13.3 66e 0.00 1350 0.0k. 055 0.2
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16.% 160 05 .918.00.

291.366 .06 67.6 um.1 0.05

31.1~ 
~ 1660057. 

817 0.05,
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UM 2.3.25 CU. SITI PMATIOm 3"M FU Be UM VIA VanU a m n; om VA u s 89 iv SAL1, vANf

0'1 M 0.2 Daze D#3 Orys D+ Naze
Mo=s*c D1-O DY D-11 D t.o DO" Rate " Rate Dose Pst-

fro m w.o htek .  Tima Shield Tim Sh Sheeld Tw Shiesld Tim Shield Sr.tl1
sat- sm" groud Closed Clos ed Closed en
Uils MY A mr/hr ho-- s mTr/hr hours ar/hr or/hr hours mr/hr hours 7ar/hr 2r/..r

0 0.09 1035 0.04 1315 0.04
0.1 103? 0.03 1317 0.04
1.1 1039 0.03 133G 0.04
2.1 101 0.03 1320 0.04
3.1 104.3 0.03 1=322 0.0
4.2 101.5 0.05 132h 0.04
5.2 10k7 0.05 1326 0.03
6.2 11.9 O.O 1326 0.03
7.3 1051 0.04 1329 0.03
8.3 1053 0.0k 1331 0.03
9.3 1055 0.0 1333 0.03

10.1 1057 0.0s 1335 0.03
11.4 1059 0.03 1337 0.03
12.9 1100 0.03 13.1 0.03
lk.9 0.02 1101 0.03 1313 0.03
15.9 1103 0.01. 1345 0.03
17. l 101. 0.04 13k7 0.004
18.0 1106 0.0k 131.9 0.06
19.1 1106 0.04 1350 0.04
20.1 1110 0.0 1351 0.0k
21.1 1111 0.01 1353 0.oA
22.2 1113 0.04 1355 0.0k
23.2 1115 0.0k 135T 0.04
21.2 1116 0.04 1358 0.04
25.3 1117 0.0.k 10 0.01.
26.3 111 0.04 1.01 0.0k
27.3 0.02 1120 0.0k 11.03 0.04
2.. 1121 0.05 1.05 0.0k
29.A 1122 0.0k 11.07 0.0k
30.5 1i1 0.0k 1106 0.06
31.5 1126 0.0k 11.10 0.0k
32.5 1128 0.0k 1111 0.0k
33.6 1130 0.0b 1112 0.04
31.6 1133 0.05 111 . 0.04
35.6 1135 0.0 1416 0.04
36.7 13 0.04 - 118 0.0b
37.7 1139 0.06 1119 0.04
38.7 1141 0.04 110 0.06
39.8 1113 0.05 11.21 0.0
10.8 11.5 0.0. 12 0.04
41.8 1117 0.03 .23 0.04
12.9 0.02 11.9 o.0k 1.25 0.0
43.9 1151 o.01 11.7 0.04
1.-9 153 0.0k 11.9 0.0

6.0 1155 0.04 1131 0.04
17.0 1157 0.0k 1133 0.0k
48.0 1159 0.04 1135 o.0k

29,0 0.0k 1.37 0.0.
50.1 1203 0.05 11.39 0.04
51.1 1205 0.0k A.1V 0.0k
52.2 1207 O.Ok 113 0.0k
53.2 1209 0.0k 1.1.5 0.04
51.2 0.02 1211 O.Ok 1117 0.0
55.3 1213 0.04 119 0.0k
56.3 1215 0.04 1153 0.04
57.9 0.03
6.1 0743 0.03 0613 0.03 0.07 0831 0.01 0.03
66.2 0.03 0745 0.03 01W6 0.05 083. 0.03 ).Q-
68.3 o7 0.03 06%9 0.O6 0.15 0836 0.02 0.06
70.3 0750 0.04 0852 0.0b 0610 0.02 0.1.4
72.1 0752 0.04 os1. o.o6 0.12 0813 0.02 0.05
T.5 0755 0.04 08 7 0.06 08,5 0.03
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9.3.26 orr-0Xl smOATIow stpVI r7m xJ.UI* IIAn VIA
LIS89 To IM

Dimon 7Iin Rate.

alertclosed

1 1606 0.18
2 1608 0.20
3 16i0 0.22

11612 0.22
1 1.616 0.21
6 t616 0.23
T 1618 0.22
a 1619 0.22
9 16.22 0. 2T

10 i621. 0.22
L1 1626 0.22
1.2 1626 0.20

1316)0 0.21.
11. 1632 0.21.
is 1631. 0.19
16 1636 0.20
17 1&10 0.20

This data ot sed 10 the Wmwtreetim of Orr..lte

M2.2 L3.27' WP4Mil WMATICI 31.390 FI JIC VIA US 8310 TO VM 20

a se* 0-10 bay no" toe
twan a". Tim 81.1e Ld rim shield
Start drawd hoosrd LMclosed

o.6 0698 0.03 0919 0.06.
1.6 .0659 0.03 0917 0.01.
2.6 0701 0.03 0919 0.31.
3.7 0703 0.03 09e1 0.01.

470701. 0.03 0M1 0.0.
9.8 0706 0.03 09 0.01.
6.8 0706 0.01. 0907 0.01.
T.8 0709 0.03 091P9 0.08k
8.9 0.03 0711 0.03 0931 0.0h.
9.9 0713 0.01. 0933 0.01.

11.0 0715 0.0 0935 0.01.
1.2.0 3718 0.03 0337 0.0.
l14.1 0800 0.03 0M3 0.0.
15.2 083 -0.03 0960 0.0.
16.2 0809 0.03 031.1 0.0.
17.2 0807 0.03 096? 0.01.
18.2 0809 0.03 09b9 0.01

1920812 0.00. 09M 0.03
19:2 0.02 08159 0.0b. IM0 0.03
21.3 0816 0.03 100? 0.03
22.3 0817 0.03 L00 3.03
23.3 0819 . .08 1012 .0.03
21..6 OW1 0.01. 1015 0.03
29.6 Mph 0.01. 1017 0.03
26.7 ow2 0.01. 1019 0.03
27.7 086 0.08 1021 0.03
29.9 0830 0.01. 10M 0.03
30.9 0.=2 0632 0.08 1030 0.03
31.9 0831. 0.0h 1036 0.03
33.0 0636 0.01. 1038 0.03
31..0 3880.08 101.0 0.03
39.0 08ab0 0.06 1.082 0.03
36.1 ow0.08 1081 0.03
37.1 081.1 0.01. 1086 0.03
38.2 006 0.03 l0ob8 0.03
39.2 ow 0.03 109 0.03
W..3 0.03 0690 0.03 10I1 0.08k

UAZL 23.28 C17-171 INZAI SOM "M A VIA UUNI A1 TOM C=2 CM?

Mstoma. N-10 DRY to. Pate Metame 2-10 bky b.Ib
free ftek- Tim ako 4 Ti sild from.115 n boft. t shield Tim WOWl

slart drolo cidCoe S 1re Closed closed

21l.6 wf1., Iwars wlva boaws W L. V, 32.I. w1 f t., fto r ors ath ous -_ r

0. 2 068? 0.03 0859 0.03 21.2 0.SI 0.09 073? 0.03
1.2 0689 0.03 0"90 O.C] 22.2 0.03 134-6 0.03 073: 0.31.
2.2 0.09 0691 0.0b 081.9 0.03 23.2 06,.6 0.08b C71) 0.03
3.2 0691 0.03 081.7 0.08 24..a 0S5 0.0 07()33 0.03
1.2 0690 0.03 0813 0.03 215.1 0613 0.03 0731 0.03
5.2 0"8 0.08 081. 0.03 26.2 0610 0.01. 0729 0.03
6.2 00W 0.03 0639 0.03 27.2 060 0.03 0727 0.03
7.2 009 0.03 0837 0.03 26.2 0609 0.03 0725 0.03
8.2 0046 0.08 0839 0.03 29.2 0603 0.03 0723 0.03
9.2 003 0.0h 0832 0.08b 30.2 0W 0.08 0721 0.03

10.2 0080 0.03 0830 0.08 31.2 0999 0.03 0719 0.03
11.2 0636 0.03 0829 0.09 32.2 0.03 0996 0.08. 0717 0.03
1.2.2 0.01. 0637 0.08 0827 0.03 33.2 J955. 0.03 071S 0.03
13.2 0639 0.03 am2 0.03 3A..2 0952 0.03 0711. 0.03
lb .2 0633 0.03 08195 .0 35.2 3990 0.03 0712 0.03
19.2 0631 0.0 073 C3 003 36.3 0917 0.03 0710 0.03
16.2 0630 0.03 0719 0.03 37.3 091.9 0.03 0708 0.03
17.1 0666 0.03 0717 0.03 38.3 093 0.03 0706 0.03
18.2 0619 0.03 071.9 0.03 39,3 051.1 0.03 07708 0.03
19.2 0613 0.03 071.3 0.0h 1.0.3 0137 0.03 0708 0.03
20.2 0632. 0.9 L7. 0.(n 1.1.3 0.011 0939 0.03 07M8 0.03
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UNSU 93-29 OPS!Tt FMAI StW! r" nXCN! r us 91 AnD MW 20, anU VIA uifN 20 To JWCSTU W US 89 AnD 'YrAI 20. AND
VIA US 89 m u

D-1 Day D-35k1y.
D1515*0. 0-10 Day a ?st.e .ee A&

hbk- Tim Shield Tim Shield
Srowid Closed Cloed

eite i/lht houSar/ hr hours or/hr

0 0.03 0910 0.01 1105 0.0
1 0912 o.01. 1107 0.01
2 0911. 0.0o 1109 0.0o1
3.1 o916 0. o 1111 0.04.
6.1 o9l 0.01 1113 0.03

6.2 092 0.01, 1115 0.02
7.2 0924 0.04 1120 0.01
8.2 0926 0.04 1121 0.01
9.3 0926 0.01. 11 0.03

10.3 0930 0.01. l127 0.03
11.3 0.03 0932 0.0o 1129 0.01
12.1. 0933 0.06. 1131 0.01.
13.4 0931t 0.01 1133 0.0
.A.1 0936 0.01. 1135 0.03

15.5 / 0938 0.04. 1137 0.03
16.5 0910 0.04. 1139 0.03
17.5 091.2 O.Ok 111.61 0.0318.6 09 0.Oh 111-3 0.03

19.6 046 o.o 11.45 0.03
20.6 098 0.01. 11.47 0.03
21.51
22.2 090 0.01 1119 0.01
23.3 0931 0.03 1151 0.02
2k.3 0951 0.01 1153 0.03
25.3 0956 0.03 1155 0.0'
26.1 095T 0.03 1156 0.03
27. k 0959 0.03 1157 0.03
29.1 1000 o.o 1.158 0.03
29.5 = 0.03 1159 0.05
30.5 1003 0.03 1201 0.o
31.5 1005 0.01 103 0.03
32.6 1006 0.03 0.0 0.03
33.6 1=07 . 0.03 120T 0.03
3u..6 1 0.03 1209 0.03
35.7 1009 0.03 1211 0.03
36.7 1010 0.03 1213 0.03
37.7 1011 O.01 1215 0.03
38.8 1013 0.01. 1217 0.03
37.9 101T 0.016 1219 0.0o1
40.9 I0l 0.03 1221 0.0k
62.0 1020 0.03 IM O.O
63.0 1021 0.01 1305 o.1
"..0 103 0.O 1307 0.04.
1A.3 1025 0.01 1309 o.01

Junction of W 89 sad Vo 20.

W.NU L3.30 Of-Sf" MMTZ.C SUl!T "M J MCXI CF 0=. 21 AND ME 62 SMi VIA
VWZ 62, T0 TO AI D SO ! M IM A MJI 22 TO W

Distswe D-9 Dk on" Auto
fla bek. Tim Shield
Strt Closed
Ri. AMr/ Mau", W/h?

0
2 0.03 095 0.02

3.9.to 9.9 0.02 096 to 0937
11.9 0.03 0O9k 0.02

V&. to 2.1 003 to 095' 0.02
2k. 1 0.03 IM 0.02

26.1 to 30 1o03 to 1010 0.03
32.0 0.03 1013 0.03
33.0

34 to 40 1015 to 103 0.03
12.1 0.03 106 0.03

" .I to 46.1 130 to 1032 0.03
k8.1 to 50.1 1035 to 1036 0.02

52.1 0.03
54.1 xto 60.1 1%5 to 1051 0.02

62.1 0.03
6..1 to 72.1 1103 to 1119 0.02

7r.1 0.03 .123 0.03

31C.
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TAN1. .3. It W61.15 MW=2 SAM3 MON6 01MInU , UM AI VIAN71 50, TO &V=, WAS;i 130 03*1 W1 702602 MS L VU 6 UM 2 0 TOLA, V3*1

P-L Ou .3 am.
01.000 -1 OW 010o ai 0000 000.

Do"., 0114 ?nSW A Lmllol

0. 3.6MOto m 0.01 090o0O 0.38

7.6 0.3O OSLO 0.3X 0900 0.39
9.8 0612 0.01 LOO 0.39

11.6 to13.6 0"1 to O19 0,03 1000 to 101 0.,O
15.6 Of3 0.03 L0th 0.03
47.6 0.01O 0.03 1019 0.03

19.6 so .6 0807 to Mv 0.03 130 to1030
M&. ". 30.6 0832 to 0634 0.0 1034 to 100 0.

17.6 0636 0:.03 mks0 0.03
09.6 0.03 0068 0.03 1030 0.03

-. 6 to33.6 am20to 0643 0.3 1100 to L 0.03
34.6' 0.01

35.7 1; 37.7 0903 to 09OW. 1.115 to 1120.0
39.0. 0910 0. 110 0:.3

41.8 ;d 47.2 0%17 to 0932 0.3R 1.300 to1001 0.03
"J. 0.39 0937 * 0.03 L130 0.03

31.0 to 5T.1 09M to UM0 0.3R 1.16 to 121. 0.3t
39.1 0.01 10 0.31 3217 0.3
61 110 0.01 LM2 0.32

(A 60. to 30 U 0.31 - 22to1 0.03
6600 .3 0.00.1030 0.39 12t123 0.03

72.3 UAL 0.09120 03
74.5 to 76.5 2008 to 1006 0.03 1236 to 13^2 0.03

76.3 1.100 0.03 1833 0.03
a0.35 0.31 110 0.03 Lon7 0.00

81.8 to 88.5 LIL to LL0230 0.03 110.to15 0.00k
90.3 0.31 LL"3 0.03 19M 0.00

1103Lik 0.31 1917 0.00b

97.5,
0.3 to 100.3 1139 t 0020 0.3 19n2 to 1930 0.00

IM-31
106.6 to 106.6 22 9A 2110 0.03 1939 to 1IVA 0.00

110.0 0.03 1219 0.03 19b9 0.00

U1.6.,g 1.o6 a2" to 1136 0.03 193 to m 0.00

2260.03 I007 0.00
000 .03 1.305 0.03 2011 0.00

blkLo fo o.2ws11of26002o04 o aleL.3

. t 6.7-I 13M11 to 1M 30 wY 311037 03 I to IT%) 0.01

0.7w 0.0 M5~00.3 t

1.0 !a 6. 13071.% 00li .003 07h7 to 1T53 .00O~

j . 0.03 13 17 0.03 1735 0.03
1.7a 1..7 1319 to 0.03 17? to 1733 6.00

A. 133 .03 1801 0.00
26.9 1335 0.03 M03 0.00
268 0.0h 1337 0.0 l80m 0.00k

30.8 to 36.9 1339 to 13b0 0.03 Low to I1 0.0Do
39.0 0.03 1307 *2 117 0.00

05.9p to 30.9 1330 to 1"10 .0

I%=Z L3.33 W9-U U 03 M UMOM JWMW Or US 6 AM 4) An 0M. 3% 330 MN. A0 ?0 006. 035

00otamom V-10 ahi Do 0000 -L=
MEoo am. ..4

star% 00/2 OR,0/0

0.1 0.01 0an1 0.01 0.03
0.1 0733 0.03 0.05

0. 030 0.01 0.03
6.2 M79 0.00 0.06
8.3 0701 0.00 0.05

2000.00 O70" 0.Ol 0.03
12. 0706 0 .03 0. 00
1b0.3 0708 0.01 3.03
16.3 07"1 0.01 1.03
18.6 0720.03 0.3
30.7 0.03 0736 0.03 0.3b

22 C9 0.03 0.00
20.6 0601 0.01 0.01
26.9 0m 0.06 0.03
29.9 Ow0 0.01 0.00

3100.03 OW0 0.03 s2.03
32:. 061 0.R 0.03
33.1 061 003 0.00

I10.03 0.00

1.001 2:000
07.0068 0.0 0.03

It. 063 0.21 0.00b
01.6 J.01 01630 0.0% 0.00b
53.6 063? 0.03 0.05
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&..3.3" NAM)d

Mses 0.10 011 -- W. mw

357 61 0.05 0.03
37.7 0900 0.0 03
59.8 M93 0.:03 0.0y3
61.9, 0.05 0103 0.03 0.03
63.9 096 0.03 0.03
66.0 0912 0.03 0.01
66. 1 0916 0.01k 0.06

71wb91 0.06 0.01i
T%. 1 0.01b 09.8 0.03 0.03
76. 0933 0.0 0.01
708.1 095 0.0, 3 0.03
s0.6 NO1 0.03 0.03

Was7 o06006 0.0o6

869 1019 0.01 0.6
89.0 1051 0.03 0.01h
91.1 10'1 a0.01 .0a6
99.2'
93.5 Lod 0.0 0.08
95.3 0.05 I011 0.01 0.06
97 . 101 0.is 0.0ho1o
10o .7 1100 o0 0.07

11.9 1168 0 .0 04o.Di

107. 0.0' II o11 0. 3 0.0D6
109.1 1113 0.0 0.D6
11la 11L29 0.0' 0.06
LIN.1 13 2 0.01 3.06
116.4- .15 0 . O 0 .07
118.( 0.04 1159 0.02 0.05

M2.7, b 0.05 0.06
12.$*' 1146 0.03 0.01
121. v1136 0.01 0.07

* VW,.61w 15 tis armm D-1 .68 M. es, ."I t L.33.31.
S Ieksoll.

Lm.

WU1. 33.3b 009-10 YA3190 MIT "M JM?00 (W V" 72 4) 031 W. 1009 91 03172 T0 immm0 00031s72 A" um1 24.

11tadie 0.10 os MS . mt. Put.
fl'm 214h. tI= km 1* 1w R.dTim 111.14 ght.L6

00.01 a10 09 1130 a0 0.6 1511 0.0 0.06
2.2 110 0.0 113 0 1301 0.1 0.07

3.510 0.05 1139 0.6 0.03 1301 0.01 0.06
6. 111 0 IRIS 0 M41 0.05 0.09

8.3 a~ 0.01 1159 0.01 0.68 1I13 0.01 0.01?
0. 09110 0.0' 0.05 1017 0.01 0.09

%a. 13 0.0n 0.0 0.0? IVA1 0.0 0.09
1419 LAO 0.01 LM1 0.0 06
170 a1IM 0.05 11M 0.01 0.06~o
19.1 1119 0.05 1231 0.0 0 .06
21.1a 0.0% 1255 0.01J LUG . 00 o. 08
al3.5 115 0.01 Wk1 .01 a. 06
r1.1 1= 0.01 11M 0.01 0. 06
WA,1 1307 0.01 1213 0.03 0.05
29.3 1310 0.0l 001 .0

536 0.05 L13 0.110 001.6
36.7 130 ..03 12M 0.01 0. 07

'MM3.53 L .1 3. 300 JW900 00MM O0 WM ONC 89 An03 MR to VI 1 3a 0 10 n~WO VW. 1a Aln to 63ND 50 At 0. 033

ftqn lbsi. Tim IA.1 Tim tm Saiou Tm Sa~ ~
ib IVs rnI:r~

1.5 0.01 6801 0.0 0101 0.05 0.07 13" 0.0' 0.01
5.6 0" 0.0 0331 0.0f; 1732 0.0' 0.06
5:7 Oft 0.05 0107r 0.01 0.68 1729 0.02 0.0S
i.s 0812 0.01k 0930 0.01 172 0.03 0.01

.9 6833 0.03 0913 0.06 0.68 IT= 0:03 0.01
la 0.01 0617 0.01 0916 0.0' 1719 0.0' 0.06

144 ow 0.03 0919 0.01 0.09 I1 0.03 0.06
161 Oft 0.03 09.2 0.01, 1712 0.02 0.01

1&0685 0.01 0915 0.01 0.06 1109 0.03 0.01
=10 0.0' o 0 0.0 170 0.0 0.0

01 .0' Of31 0.01 0930 0.13 0.18 1703 0.:05 0.08
01"385 0.06 0953 0.1L2 1619 0.07 0.07
on" 89 0.05 095 0.06 0.09 1696 0.01 0.01

36.? 000 0.01 0938 0.06 1655 0.01 0.09
50.? 0035 00 09*1 0.8 01 16&9 0.05 06
32.8 0.01 08" 0.0 09k3 0.00 . 1613 0.05 0. 07

3T. OVA 0.03 008 0.01 1317 0.01 0.03
59.1 0098 0.0 0951 0.0 0.0? 1321 0.01 0.01

13 1 0.03 0048 0.3M95 0.0' 0.06 153 0.03 0.03
13. 0100 0.0 0931~ 0.03 15533 0.0 0.00
h7.100 0.00 1001 0.01 0.6 1536 0.01a 0.06
h9.3 016 00 00. 0.0 139 0.AR 0.0)
31.6 0910 0.0 10n.0 0.06 1511 0.02 0.03
55.6 0.01 0911 0.03 10 0O.01 13%6 0.03 0,03

39.7 "%11 0.0 1012 0.0 0.03 1309 0.01 0.05
37.8 "17 0.0 W* 001 0.023 1353 0.03 0.0'



Ulu. 1.3.35 (cat4)

b.1.- TUN Shield Ties .11it iit i bl.1 T1m 361 Ra.
See g*A4TI shield 0106. Sy6 t1o. C14 % .

wM1 WOW h~fl a/t h@h r/ht rl. -. f W7w V~ /M

59.9 OwU 0.03 1017 0.01. 0.0435 0.0 O .33
69.0 090b 3.03 .021 3.6110 02 ...2
b8.. 0.03 0926 0.33 ICO a 0.1 0.06 1.03 0.02 31

46. 031 3.02 1028 a3.01. 11.0 0.03 C.33]
6809h0 0.03 11.10 0.06 IL 0

0.5 0961 0 .03 11.12 0.32 0.01.
72. 01. 01 1.1 01 .0 .05

71..'? 0.01 0268 0.03 11.18 0.C1. 010
7.. 0951 0.02 121 0.03 0.0.
79.9 0953 0.0' 11.27 0.0.. 0.00
a2.0 0950 0.01.61 0 4 00
81..1 10 0.03 11.31 0.3. 0.05
36.2 0.03 1001 0.03 138 0.05 3.07

91 .095 0.05
08.6 oq10 0.35
35.:3 . 1007 0.03 -1 o6 14.12 0.06 0.13

90.89 0915 0.06
91.1. 1010 0.02 IL616 0.0., 0.18
41.8 0% 3.05
92.8 092 006
93.5 101.2 0.03 11.19 3.05 33
93.8 395 0.3Z5
91. .8 92 0.35
9s.5 0.03 1015 0.03 11.52 0.31. r
95.8 0930 0.:09
96.8 0933 0.04.
97.6 1018 0.02 11.51 c 3 3.05

" .a 
0935 3.03.

968 0938 0.0'
99.7 1020 0.03 M15T 03 30
99.8 .091.1 0.01.

100.8 091.1 0.01. 50

101.8 100 0.03 0917 0.32 150 0.01. r.

103.8 0953 0.01.
103.9 109 0.03 1503 0.33r
106.8 0957 3.0'
L05.8a 1002 0.05
105:9 0.03 102' 0.32 150 0.01. 1.06

106.a 
1003 0.05

137.8 1007 5051

.m010 ta72.

9-.!23.36 078 ? MATIOP 573! MIR J72MT107 US 89 AXD MM. 31 AT AIMT1W, '10.: MST7 VIA 170. 31
To am071701, 00.6

fro .m &%told free Tim e1
ftaph Closed Rtan C.-d

0.1 mm0 a.01 23.0 AM0 0.05
1.0 07ng 0.01 21..0 0809 0.05
2 .0 07M a 0.01 2:. 0811 0.07
3. 0 07U 0 . 05 06.. 0813 1;.0a?
6. 0 0713 0.03 27.0 0804 0 0
5. 0 m712 0.0' 28.0 0819 3.Os
6.0 72m 0.05 29.0 001 3.11
7.0 072? 0.05 30.0 Om0 3.11
8.0 073 0.03 31.0 Oft? 0.19
9.0 M431 0. 05 32.0 0830 3.09

10.0 o7j6 0.35 33.0 3832 C.IS
1.1.0 0738 0.35 34.0 3835 0-15
32.0 071.. 0.35 35.0 3837 3.081.

13.0 0713 0.31 316.0 0839 3.066.
14.0 071.6 0.35 ?.3 a081.? 0
15.0 071.8 0.05 38.0 38%5 0:1;5
16.0 0730 0.05 39.0 081.7 3.05
17.0 0713 0.0)5 1.0.0 0150 0.05
18 .0 0753 0.351 61..0 0853 0 .10
19. 0 0717 .3 6.2.0 085 08

00am80 0.03 1.3.0 0902031
21.0 007 0.05 6. .0 0903 0 .081
22.0 0805 0.05

'OkZ L3.37 0774?!! MIMATIO 27117 MM JIUMTZUS7 6 An050 Anl 00.8 10 3.2 ViA LE 6 AND 50

Diatom.. 0-U Day D.10 Day F. at.

w/hr -,r

2.2 0.03 11L55 -3.05 0.11
3.3 0.03 1500 3.31.

U,.1 1h10 3.3Z6
13.1 .51' 3.3. 03
i5.2 1500 3..353
17.3 3.01 158 3.05 0.3'

21.1 1601. 0.05 7
26 1606 0.36 -.09

2s.6 1610 0.35 13.10
27.7 .04 1.%25 0.35 0.37
29.8 1507 0. 09 0.09
32.0 1630 x.3: 713

38.3 161.2 0.0 3.11
38.3 0.03 1050.03 0. 10
39.1.'
.0.7 1652 0.05 .10
1.2.8 1158 0.0' 0.36
1.5.9 1700 0.03 0.0a,
1.7.0 0.03 1736 0.03 0 .37
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ALI 9.3,37 (Cmtd)

frh DCM- BacE. 71M -'hL.Ld

6.8.1 A1
51.:2 1
5).3

57.5 J. 3.41
59 .
61 .4
61. *:51

65:;S

t%.Z 1.3.38 377.01ff FMATIOK9 SpUt? FF0 01013, IAR VLA US 6 ATO 53 0 TOPICE, UTrAH

D1ai 0-9 OLY - *' 9

00

2 1017 0.05
3 1020 0.03

6.Tm :0 1350 0.0 3r .15
5 1025 0.05
6 1027 0.05
6.8 .- 13141 0.06 0.10

71030 0.34
a 1033 0:31.
8.9 0.03 .1338 0.05 0.11
9 1035 0.0.

10 103T . 04
11 101.0 0:08
11.1 1336. 0.08 0.11
12 &313 0.06
13 131.5 0.05
13.2 0.- 1331 3.07 '.18
1V. - 1.?7 0.03
15 100 0.02
15.6 0. 1326 O.3? O.LO
16 1102 0.03
17 1105 0.05
1-.7 .- 1321 0.06 0.09

19 110 0.02
19.7 0.04 6 1317 0.05 00
20 13.09 0.03 00

21 1111 3.04
21. . - 1312 0.,08 0.3
22 1111 0.04
23 111 6 0.31.
23.9 .- 130? 0.05 0.13
241 .i1a 0.04
25 1120 0.:06
26 1123 0.0.
26.1 .1303 0.10 1.0
2? 1125s 3.05
28 1125 0.05
26.2 L 259 0.08 01
29 1131 0.05
30 113 0
30.3 0.03j L"-27 0.11 00
31 1139 0.05
32 111.2 0.05
32.5 . 11. 0.08 o.16
33 1140.05

34.9 121.1 '3.05 0.18
35 1152 0:04
36 115 .06
37 108 .08 124 1 0.03 3.2
38 1200 G07
39 L203 2.36
39.1 L 237 3. C5 0.16
1.0 L205 33
41 )I .o6

1.1.3 0.04 mu 111 0.05 3.3
k.2 .21: 0.8
1.3 .21'
6.1. .21'
1... 1231 0.123.

1.5i -'5 .16
1.5.5 . 1229 0.12
1.6 L22, .1
1.7 .22n.1
1.7.6 . 22 .10 .1
1.9.7 L 222 0.3a
51.8 0.33 i.. 121 . 1.2

133.9 .- 1211 .1

35 11303
56 1LM 3.04h 0.39

255



3.3.3 13.39 OVfS-11 0 ALMCN SAM3 133 MM03 2A 10 ADO~ o V0W0 Sao 03 Ui*M
AUUTOIS I0 SCW A 8231A M 13. MAD T0 JN20 ar US 50 AM UB "9.

nim 30.. s31.11 rpm tUMe Sl*U
Stant 9 1.r,

00 090 .0 16.3 093* 0.39
No0 0901 .005 11.3 0"4k 0.162.6 00 0.01 1.8.3 09M 0.16

3609505 0.01 19.3 0936 0.16
%.6 090? 0.06 20.3 09M 0.16
5.6 0906 0.01 21.3 0940 0.15
6.6 09 7.6 21.3 09k2 0.10
,1.6 0900.09 13.) 0069 c0.16
6.6 0913 0.09 24.3 096? 0.15

10.3 0917 0.26' 25.3 09k? 0.19
11.3 0980 0.39 26.9 OM 0.16
12.3 O91 0.69 27.6 0955 0.13
13.3 0916 0.39 26.6 0957 0.12
16.3 0on6 0.39 29.7 two 0. IT
15.3 0930 0.39 30.6 1001 0.17

t%3*1 3).10 Oy.833 RMA?= $OWN? 133 n~T03 3o6 AnD 50 AIM 1133 33 A? W.S? CAM! 0132 M~N
VIA 113 33 TO JNTI 0 t 10 AnD 011 33

tim.l fro1 tm Til Due,,

0.0 1315 0.05 23.0 16 0.07
1.0 2317 0.05 26.0 1103 0.08h

201319 0.05 23.0 110? 0.09
.01321 0.06 26.0 1410 0.19

6. 1323 0.06 7.0 1116 0.19
,:. 1325 0.0O7 26.0 wA1 0.19
6.0 132'? 0.08h 29.0 1418 0.19
T.0 1329 0.06 30.0 lIw 0.19
L.0 1331 0.06 31.0 1AM 0.19
9.0 1333 0.06 32.0 1111 0.09

10.0 1335 0.05 33.0 1126 0.09
1U.0 133? 0.05 34.0 11"6 0.09
11.0 1339 0.05 35.0 2.1300
13.0 13k1 0.05 1&.0 IAN3 0:.k
14.0 1313 0.03l 37.0 1433 0.08b
15.0 1315 0.19 36.0 1135 0.08h
16.0 1317 0.19 39.0 111? 0.08b
11.0 131 0.19 b0.0 1A39 0.06
18.0 1 351 0.03 11.0 1110 0.06
19.0 133 0.0?.. he.* 0113 0.06
20.0 1355 0.016 4 .0 1111 0.05
41.0 1.35 0.06 21.16b 0.05
22.0 1100 0.06

U.3. 1.3.1 G3-U 3W220 WWR SI JtUMCK 0 I AMP0M8 30 AT Oin. 031. MIM Z 91 369
TO0 M J 0 8 3. 18 AM 0 9 k? MM. WO M IYTA 1N893930311l038 AM 310b
A? 111. M31

3144 mr/~lw m.-

0.9 0.03 a"0.03 0.05
6.0 owe 0.05 0.09
6.1 0OWN 0.03 0.0)
T.4 90 0.03 0.05

10.3 096 0.03 0.0?
13.5 0.05 0"6 0.05 0.11
17.6 0698 0.Ob 0.09
19.6 0990 0.03 0.06
21-9. "P 0.05 0.0?
24.9 10= 0.0 0.05

2700.09 2ION a." 0.0?
29.0 Me0 0.0 o06

33.? mot 0.03 0.03
33.0 1035 0.03 0.0?
37.1 I2log 0.05 0.05
37.7

0.05 0.060
13.5 10M 0.05 01
11.3 "M2 0.06

015.1 0.3 39 0.03 0.10
k6.1, 0613 lk7. AL1 0.0% 11m 0.03 0.06
be.$ 0619 0.03
ws. 0.05 063.7 0.05 Lim0 0.03t 0.09
30.3 0618 0.03
31.5 We20 0.0h 0.211
31.6 0619 0.05
52.6 0030 0.03
35.6 111. 0.05 0.09
55.? 0031k 0.03
56.'? 0" 0.03
57.'? ils1 0.03l 0.14
57.6 0606 0.05l
58.8 ow1 0.09
59.7 1.219 0.06 0.15
59.8 0610 0.05

ft0631 0.0)
6"I 0.03 22 0.0 0.10
61.9 0633 0.0?
63.0 0633 0.03

R 61LM 0.03 0.10
: ,0635 0.03

65.0 0636 0.05
65.9 1126 0.05 0.12
66.1 063 0.(n
67.1 063 0.10

256



TAIL? 1.3.1.1 (COG".)

h41.. T ~Cm 1.1.. d ~
66 o asU 0.0.' 0s.

(A:.L 361.0 0.06

70. 131 3,10 0.05
?0Z066Z2 0.11

70.1 0.33 1138 0.05 0.15
,2.3 o616 C.0
73.3 :61.8 0.03
7%. 2 U61 0.01 0.16
-.%.3 a669 . *03
73. 065 3.06
76. 3 U'' 0.05 0.16
76.1. 0651 0.06

78.3 1146 0.06 G..19
78.5 0653 0.05
79.6 OW1 0.03
So. 13.0 0.06 0.11
60.6 065? 0.06
11 0700 0-03
St.1. 0.03 U351. 0. Ob 0.10
8t.7 T071 0.03
83.7 0703 0.03

66511537 0.06 0.13
51.. T701 3.02~38 0706 0.02
36.6 1000 0.06b 0.09
36.5a 0707 0.03
57.5 0708 0.03
88.6 1203 0.06 0.09
858 0711T 0.0)5
89.9 0713 0.02
93.9 0715 0.03
9L.9 0716 0.05
92.9 M71. 0.01
93.9 0718 0.0)
95.0 0OM. 0.00
96.0 0720 0.03
97.0 0722 0.01
97. 9 07t3 0.03
916 072 0.03
99.6 0726 0.05

100.6 0729 0.0or
101.7 0731 0.06
100.9 M73 0.06
106.9 MT3 0.03
107.9 0739 0.03
u0. ,
1.1,. 0730 0.06
L.1.5! 0730 0.06

LLTA. 0733 0.03

US.0o 0"35 0.06
119.6 0758 0.03
100.8 0OT9 0.01
l0.. ow0l 0.03
100.7 0"0 0.03
103.8 W"0 0.06
12%.8 0606 0.03
12$.g 00% 0.0
106.9 0607 0.03
107.9 0808 0.03
109.0 0609 0.05
130.0 Qu10 0.0Co
13A.1 080. 0.01
132.1 0O1t 0.03
133.0 0813 0.03
13b.20 0615 0.01
135.2 =A1 0.03
136.3 0600 0.035
137.3 Of 08U 0.0
L38.4. 0621 0.06b

1391.0623 0.31

IOW 1-u~ AWU Jm00l U64 MA US89.

TANJ i.3.1.8 Cff4U MMEIW ROMW RM UM1* V!6 t3 W. TO MWi, VEAL

,'ta" us". loan 0C6loTUN00 W

0.9 0630 0.01 91 1600 0.19
1.9 Oft 0.06b 30.1 1618 0.19

J.0 081. 0.03 30.' 161A. 0.19
l.1 04 3fs.06 33.,. 161% 0.19

7.0 as". 0.33k 33.1. 1618 0.19

T.2 1456 0.06 35.. 16.06 0.19

9.3 361.8 0.06k 37.1- 060-0.
10.3 169 C.03 36.. 160 .12
11.3 0850 0.0% 39.-. 160 0.10
12.3 3811 0.05 "),k. 1537 0.11.
13.1. 0052 0.33 .1.1. 1555 0.156
14.1. 0653 3.06 .2.1 L553 0.136
13.3 065k. 0.01 -3.4. 1151 0.16
16.3 0615 0.03 0...19 0.16
17.5 05% 0.06i .5.1. 1"1. 0.06
18.6 0857 0,. '. 6.. 131.3 0.0
W2.1. 0568 0.06 h7.. I151.3 0.0
20.1. 0619 0.07 .6 L13 03.0
al. 16 0.9 9,.% 1339 0.00o

21. 11U 0 1.9 50.1. L53 3.30
13.. L632 0.19 5L.1. 1131...
24.1. 1630 0.19 10.1. L53 0.W.
23.1. 16z8 0.1L9 53.1. 1530 0.W.
26.1 026 3.19 31..1. 1527 0.18
M7-1 1624 3.19 55.1. 1525 0.156

06.1622 3.19 56.1. 1520 0.19
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Law.. -we DIa ~ vitss PD#ate

"31.1..1.4 .31.(16W

ren lotd fr l SIoerd

I1 Oe ham/" B70' M. boAre B/,

37.4 130 .309 65.1b 150 0. O
56L. Isl8 o,09 66.6 150 0.06
39.1 1.5.6 0.19 67.4. 1.500 0.05
6 ].M4 0,19 68.4 14,8 0,35

61.. 1512 0.19 69.1 14.56 0.05
63.4 1510 0. 1.9 7o. 1.32 0.05

64.' Is6 0.06d 72, L.0 0.05
73.. 14.8 0.05

DA.

TAX 2.3.143 Of'-SI RALASI01 WrM FROM JC US 4 0 AIM MTAN 13' AT MXUcU LAW V.A US 6.0 TO JCl US 6.0
AID MAE 121. AT ROiU,=, UTAII; VU US 1.1 ? OWD R=A, A .

0-4 Days 0.1. Days
DIta.- Do@* Rote Olt..ae Dome Rale

frmTim Shield8 tr. Tim Shield6
Star Closed Car 0losed313 ... SJ qrbir aLlO. lOuiS" lii rt

1.0 1040 0.10 20.8 LL12 o.10
2.1 104.2 .1 2?.1.9 1.1.1 0.08
3.1 10. O.L.1 22.9 u116 0.07
1..2 1o6 0.10 2,.0 L.8 0.10
5.2 1.8 0.09 25.0 LL20 0.10
6.3 1050 0.08 26.L 1123 0.08
7.3 1051 0.10 27.1 LL27 0.07
8.3 1052 0.09 28.1"
9.1. 1053 0.09 29.1 L132 0.07

10. ' 10.k 0.07 29.5 .131. 0.08
1.1.1. 1056 0.07 30.5 1136 0.06
12.3 1057 0.07 31.6 1138 0.06
13.6 1039 0.06 32.6 L.O 0.09
1 .5 1101. 0.08 '33.7 111.2 0.09
15.6 1103 0.09 3..7 111 0.08
16.6 U105 0.09 35.7 u66 0.06
17.6 1107 0.08 36.8 111.8 0.09
18.7 1.09 0.07 37.8 1130 o.1o
19.8 L.O 0.08- 38.8 1152 0.10

TAKS 13A.1 "-SZ2 PADI8 3W! " J US 10 AND UUA2 131. At 0C, UTIA; OI VA MAN 131. TO
J MTAN 1314 AM U. 35; WW VA MAN 35, TO JO! MAX 33 AMD ALTI28 U 189 Af FRANIS, U1.

Ditance P s. ae ,a.tt metes.D Dome. Rate
f Tim Shield6 tam TIM Shield4

St.-,l C..4e Sta,'t d~ed.

.1. bouts a/ba" '.ll.. bours 5r/0V

0 131.0 0.07 32.7 1"3 0.07
1 134.2 0.05 33.7 1".5 0.07
2 13.3 0.11 34.7 1.7 0.10
3 134.5 0.10 35.7 1."9 o.12
.131,6 0.0 36.7 100 0.12
5 1317 0.10 37.9 1.02 0.05
57 1M 0.0 38.7 1503 0.08
6.7 1330 0.06 39.7 10. 0.T
7.7 131. 0.09 1 0.7 1505 0.03
8.7 1.35, 0.09 11.7 1310 0.03
9.7 1354 0.07 1.2.1 1512 0.07

10.7 1355 o.06 63.7 131.3 0.08
11.7 1357 0.07 '. 7 151 0.06
12.7 135b .0.11 15.7 1515 0.03
13.7 11.15 0.15 16.7 1516 0.0.,
14.7 117 0.1.5 1.7.7 131 0.05
15.7 1.18 0.20 k.87 1519 0.03
16.7 11.20 0.20 49.7 1520 0.0,
17.7 11.21 0.25 50.7 1521 0.06
I8.7 1.423 3.25 51.9 1522 0.0
19.7 1.425 0.20 52.7 1523 0.01.
20.7 11.21 0.07 53.7 1525 o.07
2.7 1.30 0.06 5J..7 1327 0.05
22.7 1133 0.01 56.7 1528 0.0.
23.7 1.33 0.07 56.7 1529 0.01.
24.7 11.36 0.07 60.7 1530 0.06
25.7 14,37 0.07 62.7 1535 0. ok
2r.? 1.38 0.11 61.? 13.5 0.06
28.7 1.39 0.11. 66.7 030 0.0.
29.7 1.o.0 0.12 68.7 1355 0. oi,
30.7 1".1. o.11 70.7 1605 o
31.7 .".1 0.06
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TAKS 1. 1. 5 :WT-3=t PAU"421SIZW 3 IOU n" . A1.T'UTL .3 '9 £50 IJAM 15 4 KAM, WTAN; V1.A )IAN ' :

Dosslag sotas. D. asbo.Tt
erm TIMS M191S (e Tun Shield

a. f74U" ).37 16.6 1806 0.0.
1.4 474.5 3.6 A.. 08A 0..
J,4 I.71M a., 20.9 1609

17.2 ;ft0 .1.) 1010

6.4 173*.09231.815 0
.311751 a. 6 25..) 1.2

0753 1. 26.1 1808
9.1. 1751. J. J3 30.1 1.010

Ia.. 6 755 .0 36.2 138.9 -3
1.1.5 1.756 0. -.. 3 1.855 0;4.
12.5 1757 J.,;3 49.0 1.902 J
'0.5 0758 a. 15 55.5Lod0

-616,x L.0a6 63.. 1)2233
l5.6 14237T 69.. 1.9303
,.6.6 1603 0.575.'. 1939
1.7.7 1505 .0.0 79.. IJ65

TABLE t. 1. 6 0174S21 RtADIATION SUKVM "M~ M"J1~00. MEAN ArMD 5 ' S 30 S nA £VMMTO, .Y081'40; CAS TC 000 *S
AA VwoK 53,; AT G R PM, VTOb0R0 504)? ON VY0KL 530 TOWARD ?ciaLooi, WYKG

2- 0o,2- Ima Cames
016tame ~ aas pa. Distlamnce 30. Rate jM

crou T1.m shield Sae" rags Um. Shield Set&

a bo.r sr/~ or Ar/I h.1.. rW nrI ttI

1.1 061.0 0.03 55.8 0815 0.02 0.05
.1. 1. .Z . 0.03 57.8 081.8 0.02

4.1 066.5 0.,)3 59.8 0820. clo2 0.10
6.L. 0650 3.03 61.8 0824 0.02 C. 05
9.1 0052 0.04 63.8 0827 0.02 0.10

10.1 a655 0.0'. 66.9 0855 0.34. 0.10
1.2.1 C658 0.0. 70.9 0859 0.02 0.10
141..1 37M1 0.0. 72.9 0903 0.02 0.0.
1.6.1 0705 0.0. 0.15 79.,9 0906 0.02 0.10
L.8.1 07n0 0.06 0.15 76.9 0909 0.05 0.05
00.1. 0714. 0.0. 0.10 78.9 0913 0.05 0.10
22.1 0716 0.03 0.1.0 80.9 091. 0.02 0.10
2%.1 0720 0.03 0.10 82.9 0921) 0.02 0.05
26.1 0723 0.03 3.10 85.2 0923 0.02 0.05
28.1 0726 0.33 0..10 86.0 0926 0.02 0.10
30.1 072 0.03 0.10 88.2 0930 0.02 J1.10
32.1 O73 0.03 0.10 92.8
37.0,-* 97.8 0953 0.02 0.10
39.8 07m 0.03 L02.8 0958 0.03 0.15
'1.8 0755 0,03 1.07.8 1.006 0.02 0.10
1.3.8 0757 0.03 0.10 L.12.8 1013 0.05 0.15
'5.8 0800 0.03 0.05 U..8 1017 0.05 . 0.15
1.9.8 0805 0.03 0.05 U.9.8 1022 0.02 0.20
51.8 ow0 0.02 0.05 124.8 1.029 0.05 0.25
53.8 081.2 0.02 0.05 1.38.8 1.050 0.05 0.30

a re"m Rive.

TAE.1 2.3-47 019.322 RLTION SUWV' FM ST. 0G08, UTAE, S0031 VIA 'J!AN 606. VIA W, T"hUS0LL- ARIZOMA, VTA
rAM, ARIMON, XM VIA SEN C.W, ARIZONA, TO MM0CA, JAX.'

fbaA- TIM Shield Time Shield
atart Closed Closed

1.8 0.5 0730 0.05 0705 2.-
2.q .432 0.0. 0707 C"
3.8 0734. 0.0.k 07090'

.$0736 0.06 071.0..
5.8 0738 0,02 0713 S1 9
6.8 076.0 0.0o6 071k' 31
T.8 07%.2 0.03 3T16 a.31
8.8 071A4 0.05 0718 02
9.8 o74.6 0.05 0720 02

10.8 <0.5 071. 0.01. 0722 0 .. 8
U.*8 0723 0.30
L2.8 0.4.C30.
13.8 0726 03 3
14..8 0268.3
L1.8 3730 ).31
8.8 -0732.2

17.8 '0.5 0734 ;0 J)
La8.8 a736 . 30
19.8 0738 .30
20.8 0.1 071.0
22.8 0742
22.8 Q7W"
23.8 071.6
2a.& 0748
25.6 0750 )2
MA. 0752 -25
Z7.8 0751.
28.8 0756
29.8 0758 0 21
30.8 t0,5 0600 0.30
11.8 a M0;.,
32.8 0806 .-
11.8 0806 3
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?A=I 33.17 (CMli)

Dltw -1 Cal U tie Ca Oe Wee Time ,3Dy Dew A-l
-SkiOd ShLO.d
Stas ue~ C~~e4Closed

Me. houe V hou.r, or/h

048 ow 0.27
35.8 0810 o. 2
3o.8 0812 0.25
7.8 0814 0.25

30.8 016 0.21.
39.8 0818 0.25

.0.3 0.5 0820 0.20

.8 0822 0.18
42.6 0821. 0.20
43.8 0826 0.21.
U..a 0828 0.21
1.5.8 0830 0.0kb
k6.8 0832 0.03
1..6 0031- 0.12
1.8.8 0836 0.15
k9.8 1025 0.03
30.8 1027 o.08
51.8 1028 0.0k
52.8 1030 0.03
53.8 1032 0.04
51.8 103A, 0.01.
55.8 1036 0.03

a6. 0.0 1038 0.02
57.8 10k0 0.02
5.8 102 0.02
59.8 1044 0.02
60.8 10k6 0.02
61.8 10o8 0.02
62.8 1050 0.02
63.8 1052 0.02
6h. 8 1051 0.01
65.b 1056 0.15
66.8 0.02 1058 0.16
67.8' 1100 0. 1%
68.8 11O2 0.1b
69.8 1101 0.1
70.8 1108 0.0k
71.. 1108 0.03
2.8 LLIO 0.03

T3.8 L1L2 0.03
7k.8 1uk 0.03
73.8 1116 o.06
76.8 0.05 Lil8 o.o
77.8 .120 0.18
78.8 L122 o.1o
79.8 1124 0.13
80.8 1126 0.18
81.8 128 0 .15
82.8 1130 0.17
83.8 1132 0.16
84.8 11316 0.16
85.8 1136 0.13
86.8 0.05 U.38 0.18
87.8 11 0 0.09
88.8 11k2 0.10
89.8 11..0.06
90.8 1.6 o.ob
91.8 1.8 0.02
91.8 U50 0.02
93.8 1152 0.02
9b.8 L5 0.03
95.8 1156 0.03
96.8 1158 0.04
97.8 1200 0.03
96.8 O.08 1202 0.02
99.8 128 0.04
100.8 12%0 o.oL
101.8 1208 0.04
101.8 1Z1O 0.0
103.8 l21
to to

125.8 ' 0.1 . 1258 0.02
136.8 0.1 1300 0.02
1.27.8 130h

to %o
136.8 1316 0.02
135.8 18u 0.02
136.8 0.12 1320 0.02
137.8 1322 0.02
138.8 1321. 0.02
139.8 1326 0.0
144.8 1328 0.02
AL.8 1013 0.18 1330 0.02
1 .. 10911 0.18 1332 0.02

11..8 1007 0.15 1336 0.02
11.5.6 1005 0.2 1338 0.02
Iwo 0.1 1,03 0.2 1340 0.02
117.6 0 0.2 131.2 0.02
1.48.8 0958 0.2 131-6 0.02
1". 0956 0.1 1318 0.02
L50.8 095b 0.05 1350 0.01

CThis weamt isee Usth eastruo, of ott-elt. ctosw.
AV.
Creel of road em Mt. ?vmot1.
Jum m 4 v P. tnda mlid it. ftml& red.
At 106.0 MA 1=8.8 -lee.
* 1strt Cio kvita See Cife*ile SIrtaU Sh1

'-
i i roes.
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TABU8 9. 3Mt 0Y-802I AAD IOI 3.393 FM AV To AN.-

finS be"- 12... 911.1 fmns ha- Tim Shield

We-1 a ". . Bltr "ri M2 M1. Ir 1mw. alw

1 0838 0.61? 0910 00
2 0.16 0910 0.*:'012 00

3 odu2 0.05 19096 .3
06.a 0.05 20 091 .003

5 0666 0.0 Z*I. 0918 0.02
I 08w 0. 06 n 0.06 092 0.03
7 085 005 23 0922 0.91

* 0832 0. C6 26 0926 0.09
9 0836 0.06 25 0926 0.05

10 0656 0.91 26 090 0.03
1. 0658 0.9 07 0930 0.03
12 0.09 0900 0.03 26 0932 0.03
13 0900 0.03 09 093b 0.03
16 099h 0.03 30 0936 0.03
13 0906 0.03 31 0938 0.03
16 0906 0.91b 32 0.01 096 0.02

This date, W& ". to eamstratto of aff-sit. eastoors.

765.2 L.3.49 MWME or US 89 AM 13 8ft A& DM1. 081. SOM8 VIA 13 81 VIA 31 TO S&

olstaft 0.10 Myt 31a pAt. Cosedw. 0.10o DRY o.. Pat.
fin. he- Tinm 911 from hCI- Tim shield
Stant a. lsgStr r. la

1 0.02 31 0.03
OVA95 0.08 3* 1016 0.02

Ll 0.02 .V
1 2 1015 0.02 61 0.03
21 0.03 u1 0.03 1*0 0.02
20 1029 0.08 61 0.03 1137 0.03

71 0.03 U3 0.02
91 0.03 1211 0.03

lit.

TAK13.3.30 W-BZM XA7AZW 3.393 MM0 U. 3AM VIA 1.3a% 7 22 3m.4= ojMa.

Marom 1. ay .1. ManIStn.. D-103 tCoy11
Start a" ~ Cas.Sar r ~ C6

0 0.09 1313 .M0.S 30 0.08 1"6 0.08
10 0.03 1325 0.08t .0 0.08 1600 0.08
20 0.08 50 0.02 1414 0.01,
02 1340 0.00. 58 0.02

761.3 233.1 00?MSMR~~ WAVE370 3 M3 13 8SM, ARMU. m VIA Is 89 20 W.

Oatsme 0.11 OW ~ Do.. *91. Maus Dw 0.1 Do" 9. Ass
from ft.- ft..w~ MEn a- Tlns 911.1
Stant aa ~ L iu a ~ 100

3.0 190 0.03 35.0 0.08
3. 0.9 30 19A 0.42

15:.0 0.08a 1982 0.0 Ol3.150 0.08
20. , 33.0 0009 0.02
25.0 0.03 19" 0.08 33.0 0.08
33.0 1OIS 0.08

765.2 L3.532 0"4=8 DAMNI SAM9 MM U MIM.. A=M V93IA 13 89 TO ULACA. ADMCR.

Omtlm me2. bete - 1a
9 1

ta 91.

frmn 91111f Tim 911.14 911Iau tm 911.1

.Lm a r w r/ ihrU w l

0 1125 0.03 0.08
I. 1128 0.03

6.0 1133 0. 03
3.0 1135 0. 03
6.0o 113 0. 05
7. 0 1139 0.01
80 1141 0.03

9.:0 1163 0.9h
10. 0 1165 0.914
11.0 1,,6? 0 .9m
12.0 0.91 1169 0.03
13.0 "151 00

10 130
16. 0 1137 0.03
17.0 1139 0.91
18.0 l0cm 0.019.1 1203 003
20.1, 1205 0.91
22.0 0.02
2.1 100 0.03
26.0 1853 0.02

06. 10I.11 0.90%
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?ARM t. .3. 52 (Cout4)

Ola-.are D-I DO D,, ra.. go" Rate Dose Fate
Do ck,- Tim Sb1e3d Sl*d Tim Shield

Stan aou Op, Cloed Cloe
all.M / hour. s, I

28.1 1213 0.03
3.1 1215 0.04.
39.0 o.02
32.1 1217 0.01
3J..o 1845 0.02
34.1 1219 0.03
36.o =1j. 0.03
37.0 =223 0.03
1.0.0 125 0.01.
.o.0 .o.02
42.1 1227 O.Ok1

80 1832 0. o
.1 1229 0.03 0.03

.6.o 1231 0.03
1.7.01
48.1 1233 0.05
50.0 1235 o.04
51.2 1237 0.03
52.0 0. e  1239 0.03
53.1 12l. 0.03
55.1 1z22 0.04
57.1 121*3 0.04
59.1 1245 0.03
60.0 1819 0.02
61.1 124.7 0.03
63.0 0.03 1809 0.01
63.1 12k9 0.0. 0.01
65.2 1251 C."1
67.2 1253 0.0O1
69.2 1257 0.03
71.2 1259 0.03
13.2 1301 0.03
7k.0 0.03
75.2 1303 0.03
T7.2 1307 0.01&
79.2 1309 . 0.03
81.2 1= 0.05 0.05
83.2 1313 0.04
8k.0 O.C
87.2 1315 0.06
59.2 1317 o.01
91.2 1319 0.03
93.2 121 0.05
91..0 0.02
95.2 1323 0.05
97.2 135 0.0
99.2 1327 o.01

101.2 1329 0.01.
103.2 1331 0.03.
101..0 0.03
105.2 1333 0.03
107:2 1335 0.03
109.2 1337 0.03
£u1.2 1339 0.03

'IL
TAKE t3.53 0"-82 IADIUW S maz W M M V-A AR=MA (A 20 VnL.LUU, AR*MA

olt. D.-U. 0"3 am
st"I as". MU*AsStr acek- Ae14

Grvd Closed

0 0.03 11.55 o.0e
10 0.02 151 o.2
18 1521 o.o
20 0.e
28 1531 0.01
30 0.02
38 1555 O.M

50 0.03
58 168 0.02
59.3 0.02

TA30 1.3.511 0-4S= AD=(1 MURVY MM 30 T01 0

Di tance 0-.12 D-1 Oy .
frcm My4 Flosa tt
Start Back. SheMt

wa Closed
ails mr- bours r

0 0.02 1117 0.01
O0031206 0.02

0.0 1218 0.02

20 0.03
28 1233 0.03
30 0.02
38 12k.5 C.02
.0 0.01
.8 1257 0.02

50 0.02
54.5 0.03
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?AM1 2.3.55 0"4rM PA=An= MVI DO W WV 002 A7CMBOJMM ZA 14I, 1362

Ditae Dose PAte 1SbWeI. CJ.06e41

Stwt.

I-. MWI 0 0.0cc
1.0 0.03
20 0109

2. amb uta 6 0.02
16 0.03
26 0.03
36 0.0cc

'.6 0.02
. to At 9 0.02
. to U 10 0.02

)20 0.02
30 0.0O2
ho 0.02
so 0.02
60 0.02
70 0.02

5. OW nt viaUt*A 15 to US, 10 0. cc
to Cedar city 33 0.02

6.3 0.02
53 0.02
63 0.02
7'. 0.0cc
8'. 0.02

6. bmth I"s vog"a. on"s 10 -C0.5
via US 93. towad ibelt. 20 '0. 5
son'" 30 10.5

50 '10.5

7. Xat.,efttio of US 91 med 9 'CO.5
Uwn" 12 towad Overitan. 20 '05

8. Interton of US 6 and Us 93 8.6 0.00) LI?2
r~e' Ely, NeWAS toe,4 18.6 0.05 1.06
currant. mmu ~ 28.6 0.05 1203

38.6 0.05 1220
9. 016 '8.6 0.06 ).2b. .2 13

Springs, Bends 20 0.2' 171.8
30 0.7 1806
40 1.0. 1820
50 o.7- 1836
60 0. Z. 1856

10. ate e os of Us 6 2" 10 0.05
Send& 38, towar UM, 20 - -0.07

own"5 30 3.04
10 0.06
50 0.02t
58 0.03
68 0.02
TS 0.01-
88 0.02
95 0.02

u1s 0.02
3.1. Lneres" Icm of Atrnate 0 0.06

US 50m 02UN93, mouth to 9 0.03
ily, leymiS 19 0.03

29 0.03
39 0.05
1.8.6 0.06

12. Ely, Errs". vw% via 1.0 0.05
US 50 amd outh via oewfs uI 0.064
20 to Current, Bond 21. 0.06

31 0.05
1.1 0.04
51 0.06
61 0.02
71 0.03
8a1 0.01
91 0.03

101 0.6
111 0.03
121 0.02

13. AF wet va Ban"25 LL. 0.02
to YI. thisigS PyL& 21. 0.05.

amed Agawa to b~38 34 .0
ha8 1.0 -
58 1.0
69 0.

86 0.3'-
96 02 .

106
U6 C
123.
130 0.05
Lill 0.03
153. 0.35

11.. 5eesectu or t3 6 an 9.3 3. C2

W0m and.Now 73. net 19.3.C
tw Delta, Utah 29.8 0:

60.8.3

83. 14 0.2

hvbnaabl contaleatlte tm ~wa before III July
* ptuto ?viwtt
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2*3.2 L4
1.  

W-4112 ME "ON AD " AS *AJU 3.4.1. OFTjM DOI VMW AN801* YEA U. S. 93 7OKA

LALU O wAm GA. man 0-10 4W2'. U tLlO a.S &A an 0-9 4aYs; the lCIA tlma'*. 790...d tiI 27

bMoa" tMe allwn r.oo,.r.6 aN D. 47

XgUAD 917 Doulam so" oeism __________________

em tn lsum e- 0 o Dt, a.t80 amweU e a

11.Q U3 0.030 1.0 2.13 0.91.5
17.8 35-18 30.9 0.09 61.0 0.01 0.035
3.9.8 39.14 3045 0.015 7.0 0.01 0.Ck5
u's. 15-18 30.9 0.01S X2.0 0.01l 0.05
23.8 39-43 300.9A 0.0 o3 13.6'
Z5.8 354A 30.5 0.029 0.03 16.9 0.01 0..
26.9 123 0.0on 0.0on 27.9 0.0.9 0.03
Z7.3 39-13 30O 0.065 29.9g 0.055
29.8 35-0.A 30.5 0.07 0.05 32.9 0.3T 0.14.
30-51 123 0.19 0. 09 35.9 0.19 0.1L2

U~,122 0.21 0.18 1.0.9 1.99 0.98
3%...? lit 0.21. 0.189 6.3.0 56.3 0.".1 0.02
34o.9 l*2 0. ?1 0.165 "..9 56.1. 0.03 0.02
3U.3 39-17 30.9 0,29 0.11 14.9 96-9 0.05 0.035
33.0 in2 0.63) 0.335 4.,9 0.015 0. CA5
33.3 35-18 30.9 0.31 0.19 4.9.0 56-6 0.09 0.0.
35.0 in 1.00 o. ib61.9.9 0.04 0.01.
35.5 122 0.96 o.146 91.0 56-7 0.11 0.C39
36.5 122 1.03 0.97 93.0 3680.25 0.:45
35.2 35.19 30.9 0.79 0.27 54.9 L9 .8
37.3 35-20 30.9 0.84 0.26 96.9 56-10 0.1.0 0.2.1
4.5 1*2 2.33 0.53 99.1 56-11 0.1.0 0.22
41..0 122 1.229 0.99 99.9 0.039
h.2.5 1I' 1.199 0.999 61.3 56-12 0.18
"1.0 121 0.96 0.96 63.3 56-13 0.189 0.12
4.6.0 121 1.4680 0.058 63.9 0.019 0.03
91.9 120 0.99 0.1.2 65.3 5&-111 0.07
53.5 INS 0.23 0.13 67. 2 56-15 0.79 0.07
57.0 120 0.1.0 0.27 70:9 0.01 0.09
57.5 It0 0.375 0.265 71 9p
96.0 120 0.19 0.2 72.TZ9 2.0 1.18
ft"m road tomeat 41gaM geft JAC). 0.22..1

2*3.1 L4..2 Off-@ MI M AD TO AN 20 A2 Y'U Al I==I1. ~4 ~ * ~t228 30 3A

LU trm a" so am 0.10 daysa re wwmd am 0-64mrsy. R@OMs MR1 wt am 0.4 a"7 roM vM0Y6d 00 D.9 days.

5Fmsra Sa WS06 COMON trams CAN=' o
IsLied r rw

12.0 0.02 1. .1
13.9 0.03 29.9 0. CA
19.9 0:031 20.9 0. C.

2750.02 2350.(A
3830.019 11.3 0.039

6.8.(f4130-3
98.9 0.06 '3tatam am rGUL26ar of rmute
99.0 0.035 a elo deAtectable do"e.
61. cie
69.0 0.1"2
70.0 0.01.u z316%~31 *2VAU 02

73$0.03 Y VIA M 20 TO MAW ARA

77.9 0.09 0.0695___________________________
78.0 0.09 Diafea &Me o1stance
M5. 0.07 0.06 ttam Stman 0... from Start Dome

87.0 0.019 .11 r atlas.
87.5 0.01
96.c? 36.0 0.0459 72.0 0.055

109.0 0.04 37.0 0.06 73.0 0.09
U13.0 0.015 0.09 38.0 0.06 74. 0 0.105
159.0 0.03 39.0 0.06 72.0 0.059

10.0 0.06 ~ 78.0 0.065
'£1 1.0 0.09 79.0 0.065
9A. 2.0 0.09 80.0 0.06

1.3.0 0.0.9 a..0 0.065
".1.0 0.09 82.0 0.065
1.9.0 0.059 83.0 0.08

1.7.0 0.05 89.0 0.089
018.0 0.0.6 Wo. 0.065

Lo tr n as am D.. dw. 1.9.0 0.05 87.0 0.065
9ito w~ PA 0.0 0.0.9 88.0 0.059
5 .tn.a 1.0 0.06i 89.0 0.04d

keSa Atw mno Do". 92.0 0.0 oi 0.0 0.065
G.14. ha"r9 3.0 0.09 91.0 0.C65

9.1.O~t .2 40 0.035 92.0 a00
75.0 5550.: .2 90 0.0% 93.0 0.05

.119LI 0.350 0.179 56.0 0.06 9h.0 0.06
16.0 li1t 0.1.30 0.180000%3

3..519 0.929 0.15.0 NON .22.9 119 0.10 0.11010 0.0 990 0.
22. 0 119 0.190 0.110 63. 0' 0:02.0 0.055
n:50 118 0.23 0.1%4 61..0 0.09 109.0 0.095
2 . 0 1 3.8 0 .1 9 D 0 . 1 *L 6 . 0 0 0 . 1 0 2 .0 0 .0 9 9
24.0 us8 0.30 0.11. 64.0 0.09 103.0 0.059

27.0 LI18 0.21.9 0.4t. 67.0 0.09 106.0 0.05
1741u 0.17 0.11. 68.0 0.0 107.0I

29.9'69.0 0."9
36)us 0.1115 0.07 70.0 0.09* 11 .00:1

38$ us8 0.06 0.07 71.0 0.0 os1100
'weet~ow at @1.1. 23612.106 siaos this1 imt (121 mi1es) a

below 4.totehl. do".
'atersocatm or U. 8. 90 am Seemia 20
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TAILS 1.4.7 0Y-*s1 DOW 9A SRM U. 3. so. Ras C.aJwas TAJLZ .4.9 011-Sr11 OW M ii sJvIA u. s. )I -70j-
nVAGA, T0 WM SROOS 819AM

Pjwo ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ J rumn got sat on 0- Y "rswrd=D5 n A O 0 "o-U dYay d -r Ioser. on 3 lays.

Diatoms____ COMMON_____ Distance_______________Cron__ atn Ds* Dos

M4-37.50.55 .0 .
800.065 61..0 0.35 .39-350

0.060. ,i00. 59.2 ;
A-C06.A.000 62.1 0.-%

3.06 6T.0 0.05 do. 6 0
33.0 0.M7 68.0 0.0 55

", 0.C Ad 9.0 0.065
3%.0 0.05 50.0 0.365
36.0 0.063 51.0 0.065 T.AIu 9.4.10 cFv-SM OWE MWa AN LAN T 7OVAP 10DMA, 'P!AO
37.0 0.0 52.0 0.05
3).0 0.05 $3.0 0.05 In Mass outan0- days.
39.0 0.05 54.0 0. Ok
40.0 0.05* 55.0 a
A2.0 0.035 56.0 0.05 Distant. UCLA 0..rtue 8. La -e
42.0 0.055 57 to 63 a fro Stau% Station of £.~oW. 00.. 5c
43.0 0.055 66.0 0.05 After. Shot

a balm d"tssta2. do.. is lo-. r

0.9 115.25 is 0. U2 .4
0.5 LL5-24 38 0-2 -

TALS14. arn MM TRKM Anwo vuWzMg YUJ0 XVyAU% 25T215-23 3b 0.02 u ..
811M. T2UM 11.m .,8LXE "WI AL FAu 70 .' 15.02 38 0.021 ....

AWYN8.7 11-2 38 2. .0

M9D ~M &A &A o 0-6 "ap. 2.0 0 51 119 s;1 *..A
10: 1151938 0. ^111 J,

13.0 I 3 5

XafiaOkLstUM 2.os 5.0 Lis8
from StaMt of Up." 00 00.0 2.0.

Art*? Oct
all.. ow., r

0 to 1-3C TAEZ XSb.12 Cf-S01 OWE RCM 36Ay, 170*, VIA tITA -'1 01D
"A 9k 0.05 519AM 13?0 U. S. & AN U. S. 50
'.5.0 /9k 0.06
4.6.0 9'. 0.1.2 in rum Get sat GO 0-10 daY5. R.MO film s"t ftt Os 2-3 "a 2;
.7.0 94 0.1.5 UC.6 tllmreems.ry at 37 ho-w.. al ors Oft 2.3 "aY3.
'.8.0 96 0.18a
1.9.0 94 0.2.9 _____________________________

30.0 9k 0.1.9 Distance VCEA Data an
5..0 96 0.22 IMo. 3tl tation o.. M..
50.0 9b 0.2.9 all..
54.0 94 0.1A
55.0 95 .19 3.0 0.01 OV
56.0 950.2.7 '.3 200.2 0.5,(
57.0 950.2.'. 9.1 U.3,-
58.0 950.1.5 L2.3 200-5 0.01L ,
59.0 950.1.3 13.2 0.0k1,
60.0 95-0.10- L.3 0.02L
6&1.0 950. .1 20.1. zc.-6 a
62.0 95 .09 21.6 200.9 0
63.0 95 0.09 27.5 0.C.3
64.0 95 0.09 27.8 200-1.1
65.0 950.10 29.6 0. W0
66.0 * 50.10 30.4 200.12 0.-1
67.0 950.10O 30.6 0.
61.0 950.10 32. C
69.0 95 0.10 32.9 200-13
70.0 950.11 34.62. -

71.0 950.10 35.7 200-14.2.3.
72.0 950.09 38.0 200-15 .L
73.0 950.09 38.8 0.01
75. 0 950.06 40.7 200.16 0.22,
76.0 OAT 0.73.6 0-. I
77.0 950.09 6.6.0 200-19 0 I
78.0 950.10 '.6.3 0. el
T9.0 95 .2. '7.3 0.".

90:P8N.6 200.19
al. 0 90.2D9 51.0 20- 20
83.0 96 0.09 53.1. 0.01O
86..0 96 0.09 53.7 200.23.
85.0 96 0.08 56.3 200-22
86.0 916 0.065 61.$ zoo.-la0
&7.0 96 0.065 (A.1 200-25
86.0 96 0.055 66.6 20- 26 0.
89.0 96 0.065 67.8 0.005
90.0 96 o.M7 68.t
9L. 0 96 0.06$ 69.2 200-27
92.0 96 0.065 71.8 200-28
93.0 96 0.065 7%.k 200.29 .1.

9k.0 96 0.07 716. 9 * 20.
95.0 96 0.065 79 to L20.' e
96.0 97 0.05 'Blo d"o Onn
97.0 97 0.055 nuf
99.0 97 0.0"

LO. 0 97 0.05 PoMa.LDflat61ohrstin
101.0 97 O.Ob ~ ~n ~a a l te tl.
106.3' 97 0.03

l0b.:. 96 30
Los.0 98 3:05 ?A= t.4.1.2 01-3=90 D" "s AU TO 17
1.0 96 ).15
U. 60 96 0.05 210 .. %m mt -l Os -10 day. sat reo.sred Os -j day..

107.0 96 Okf.w tn u. Ds
1.60 96 .05.

109.0 96 015..
110. 96 7.M .10

0.21.096 0.0J5 10
1.11. 96 0.0515.
U.0 0.05 41 a .0.

0..01 ci : 0.013.
L1 . 0 2 90 0 5 57 2 0 . 3 3 5
1.10 09 0.35 11.1 0.03)
L190 90.0 13.1 0.01"

121. 9 ..0 13.1 0.20.01.
12099 0.05 16.2. 0.01 0.03

123.0 99 0.06 18.1 0.025 0.Oh
106.0 99 0.05 23.2. 0.03
kj b tstkw do" 28.1 0.2.2.
V2
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7AflJ I-1 WY74r. MM MM SF 20 EVA TOim1.0 At TA5. L4.15 CiyWf -M MM MWWV OF U. S. -21 AM
MU 6 AtM CUT. NM 30 UAYU. *ff02C.

U ftl. aU .0 04.0 A a" empe6 .0-3 "Vo0.

frn~flr now.2

10. OAX01

3.310.9 0. 06
0. Z20 1.1.9 0. O5

L-.9 0.015

0..0 010 17.9 0.3
he.0 0 0:.31 *3. 0.C

.500.003 0"0
-7.0 0.=0 26.0 0. 015

r7. 0.03
0.0 0. 3

30.0 0.02
32.0 0. 015

TAKl L4.14b 0394#= MM IM10 DE02.3F U19 AMUM 37D 00
36 u m0 1 U 30* IDTO. WW 20 =Cm 36 o 0.0 0.02

SPA mm, Sa o0OL u 6 LAW3 To STIurm630 0.03t
"a.1 0.035

5L.mM~i 1 01.23

a.rr TA=D 2.4.16 3 - MM 03F4M3 W 03A 02% AU 'rUl 61

2.0 OL Itm VIA iUol 62 TO II AM Sam Vi UtAA 00 TO 10

2.7 0.20L im" 0m"as

5.1 0.39

.10.02 0266mM owm602 a
LI: 2 0.01 tr Saw% gt emp.w om 2..
1.. 0.02 a" Aft
15.13 0.0on
31. ?
33.8 0.0 0a .0 All 0.02b
3b. a 0.QL9 3.9 162 0.0)
35.8 0. 03 7.9 162 0.32
36.6 0.021 U.9 Lk62 0.013
37.8 0.01 P.0 m.6 0.01 0.02
38.6 .0 16 .0 1.62 0.02
4.0.6 0.01 .. C1 IL* us16 0.03

618 .01 0.03 20.0 162 0.03
CLO2.3. 163 0.05

63.9 0.03 2%. 1431 0.025
kT.90. O Ock3LI Omq 0.035

"9.9 0.01 .* "14 .0.0
51.9 0.03 32.0 1h]630
533.9 0.01 33.0
53.9 0.01 0.03 36.0 1.3 .02
*3. - U 6.1 1b3 0.02b
56.9 0.015 623 163 0.02
57.7 C0.C5 0.01 30.3. 143 0.02
58.7 0.03 52.1 163 0.03
M9. 0. 02 9b.1 163 0. 02
60. 0. 0A .035 %A. 163 0.01 0.03
63.7 0.0an 53. 163 0.031
65.7 0.0"5 62.1 1b3 0.02
66.7 0.015 66. 1 0.30
67.7 0.015 0.03 "a1 6 0.02
66.7 0.035 66.1l 0.10
69.? 0.01 0.01 7%.1 Ph6 0.02
70. 7 0.02.3

70.6 0.3 0.0"5
71.7 0.015 0.03

76.7 0.35 0.025 2 lhx1 Cff4 . C*01L3,AX 52*. VUA UDE 5
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